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(54) GAMMA CORRECTION CIRCUrT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a gamma 
correction circuit of simple configuration for correcting 
the nonlinearity of a liquid crystal or the like, capable of 
arbitrarily composting a correction waveform just by 
setting several adjustment voltages, and of providing a 
band of video signals with at least 150 MHz or more. 
SOLUTION: For a correction waveform generation 
means 1a f differential amplifiers 31a and 32a are 
connected in two stages, slice level of video signals is 
set by an adjustment voltage Vsa inputted to the 
differential amplifier 31a, gain of the video signals is 
adjusted by an adjustment voltage Vga inputted to the 
differential amplifier 32a, output from the plural 
correction waveform generation means (1a-1n) is 
jomposted by an addition means 33 and an optional 
correction waveform of polygonal line approximation is 
outputted. Also, by constituting the differential amplifiers 
31a and 32a by a differential pair of transistors, with the 
differential amplifier 31a as a base grounded type 

amplifier and by shunting the output current with the differential amplifier 32a, the band is 
widened by a circuit constitution, wherein a part of the output current i2a of the differential 
amplifier 31a becomes a part of the output current (i) as it is. 
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* NOTICES * 

Japan Patent Office is not responsible for any damages caused by the use of this 
5 translation. 

1. This document has been translated by computer.So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



15 [Claim(s)] 

[Claim 1] The gamma correction circuit where it has the following and the current 
added by the above-mentioned addition means is characterized by the bird clapper at a 
part of output current of the 1st differential amplifier of the above of two or more 
above-mentioned amendment wave creation meanses. The 1st differential amplifier 

20 which is an amendment gamma correction circuit about the gradation of nonlinear 
display devices, such as liquid crystal, and inputs the 1 st adjustment voltage which sets 
a video signal as the 1st input terminal, and sets the slice section as the 2nd input 
terminal. The addition means which has at least two or more amendment wave creation 
meanses which consist of the 2nd differential amplifier prepared in the output terminal 

25 of the 1st differential amplifier of the above which inputs into the 3rd input terminal the 
2nd adjustment voltage which controls gain, and carries out current addition of the 
output signal of the 2nd differential amplifier of the above of two or more 
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above-mentioned amendment wave creation meanses. 

[Claim 2] The gamma correction circuit given in the 1st term of a claim which is 
equipped with the following, and a direct file is carried out in an emitter, and is 
characterized by using the collector of the 3rd transistor as an output terminal. The 1st 
5 differential amplifier is the 1st transistor which inputs a video signal into the base. It is 
the 3rd transistor as which it consists of the 2nd transistor which inputs into the base 
the 1st adjustment voltage which sets up the slice section, an emitter is connected 
through direct or resistance, it is characterized by using the collector of the 2nd 
transistor as an output terminal, and the 2nd differential amplifier inputs into the base 

10 the 2nd adjustment voltage which controls gain. The 4th transistor by which the base 
was connected with the base of the 3rd transistor through resistance. 
[Claim 3] It is an amendment gamma correction circuit about the gradation of nonlinear 
display devices characterized by providing the following, such as liquid crystal. The 1st 
NPN transistor as which a video signal is inputted into the base. The 2nd NPN 

15 transistor inputted based on the adjustment voltage which determines the slice section 
of a video signal. It is the 1st [ which consists of resistance connected to one / at least 
/ emitter side among the above 1st and the 2nd NPN transistor, and contains a black / 
of a video signal /, or black side by ON/OFF of the 2nd NPN transistor of the above ] 
operation pair which all takes out a part and the amount of white flank slices. One or 

20 more white side [ m pieces ] slicing circuits constituted by the 1st current source 
inserted in the place where the emitter current of the above 1st and the 2nd NPN 
transistor is compounded, The 3rd PNP transistor as which a video signal is inputted 
into the base, and the 4th PNP transistor inputted based on the adjustment voltage 
which determines the slice section of a video signal, It consists of resistance connected 

25 to one [ at least ] emitter side among the above 3rd and the 4th PNP transistor. The 
2nd [ which contains a white / of a video signal /, or white side by ON/OFF of the 4th 
PNP transistor of the above ] operation pair which all takes out a part and the amount 
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of black flank slices, A wave composition means to compound the output wave of one 
or more black side [ n pieces ] slicing circuits constituted by the 2nd current source 
inserted in the place where the emitter current of the above 3rd and the 4th PNP 
transistor is compounded, and the white side of the above-mentioned m+n individual 
5 and a black side slicing circuit. 

[Claim 4] It has the gain-adjustment circuit characterized by providing the following, and 
an addition means to add the output from all the above-mentioned gain-adjustment 
circuits. It is possible to transpose to the above 1st and the 2nd transistor, when the 
above 5th and the 6th transistor are NPN transistors. The gamma correction circuit 

10 given in the 3rd term of a claim characterized by it being possible to transpose to the 
above 3rd and the 4th transistor when the above 5th and the 6th transistor are PNP 
transistors. A wave composition means is the 5th transistor as which a video signal is 
inputted into the base. The 6th transistor inputted based on the adjustment voltage 
which determines the slice section of a video signal. The 3rd operation pair which 

15 consists of resistance connected to one [ at least ] emitter side among the above 5th 
and the 6th transistor. The 3rd current source inserted in the place where the emitter 
current of the above 5th and the 6th transistor is compounded, It consists of a 
transistor of the 7th which connected the emitter of each other to the collector of the 
6th transistor of the above, separated resistance and connected the base further, and 

20 the octavus. The 4th operation pair which controls the current ratio which flows to the 
transistor of the above 7th and the octavus by impressing the adjustment voltage which 
determines the gain of a video signal as the base of the transistor of the above 7th or 
the octavus. 

[Claim 5] It is an amendment gamma correction circuit about the gradation of nonlinear 
25 display devices characterized by providing the following, such as liquid crystal. The 
clamping circuit which changes the pedestal level of the video signal of at least one 
system for dividing a video signal into two systems, making pedestal level of one system 
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into positive voltage among the two above-mentioned systems, and making the white 
level of another system into negative voltage. One or more black side [ n pieces ] 
slicing circuits which output the wave which inputs the video signal of positive voltage, 
slices a black side on grand level, and contains a white or white side, and which all took 
5 out the part. A wave composition means of the one or more white side [ m pieces ] 
slicing circuits which output the wave which inputs the video signal of negative voltage, 
slices a white side on grand level, and contains a black or black side, and which all took 
out the part to have either at least and to compound the output wave of the white side 
of the above-mentioned m+n individual, and a black side slicing circuit. 

10 [Claim 6] It is the gamma correction circuit given in claim 5 term characterized by being 
constituted by the operation pair of ** the 2nd which all takes out a part and the 
amount of black flank slices characterized by providing the following, and the 2nd 
current source inserted in the place where the emitter current of the above 3rd and the 
4th PNP transistor is compounded. A white side slicing circuit is the 1st NPN transistor 

15 as which a video signal is inputted into the base. The 2nd NPN transistor inputted 
based on the adjustment voltage which determines the slice section of a video signal. It 
is the 1st [ which consists of resistance connected to one / at least / emitter side 
among the above 1st and the 2nd NPN transistor, and contains a black / of a video 
signal /, or black side by ON/OFF of the 2nd NPN transistor of the above ] operation 

20 pair which all takes out a part and the amount of white flank slices. It is characterized 
by being constituted by the 1st current source inserted in the place where the emitter 
current of the above 1st and the 2nd NPN transistor is compounded, a black side slicing 
circuit The 3rd PNP transistor as which a video signal is inputted into the base, and the 
4th PNP transistor inputted based on the adjustment voltage which determines the 

25 slice section of a video signal, It consists of resistance connected to one [ at least ] 
emitter side among the above 3rd and the 4th PNP transistor, and is a white [ of a 
video signal ], or white side by ON/OFF of the 4th PNP transistor of the above. 
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[Claim 7] It has the gain-adjustment circuit characterized by providing the following, and 
an addition means to add the output from all the above-mentioned gain-adjustment 
circuits. It is possible to transpose to the above 1st and the 2nd transistor, when the 
above 5th and the 6th transistor are NPN transistors. The gamma correction circuit 
5 given in the 5th term of a claim characterized by it being possible to transpose to the 
above 3rd and the 4th transistor when the above 5th and the 6th transistor are PNP 
transistors. A wave composition means is the 5th transistor as which a video signal is 
inputted into the base. The 6th transistor inputted based on the adjustment voltage 
which determines the slice section of a video signal. The 3rd operation pair which 

10 consists of resistance connected to one [ at least ] emitter side among the above 5th 
and the 6th transistor. The 3rd current source inserted in the place where the emitter 
current of the above 5th and the 6th transistor is compounded, It consists of a 
transistor of the 7th which connected the emitter of each other to the collector of the 
6th transistor of the above, separated resistance and connected the base further, and 

15 the octavus. The 4th operation pair which controls the current ratio which flows to the 
transistor of the above 7th and the octavus by impressing the adjustment voltage which 
determines the gain of a video signal as the base of the transistor of the above 7th or 
the octavus. 

[Claim 8] It is an amendment gamma correction circuit about the gradation of nonlinear 
20 display devices characterized by providing the following, such as liquid crystal. It is the 
white side [ m pieces ] slicing circuit which all takes out a part and contains one 
containing a black [ of a video signal ], or black side which the amount of white flank 
slices. It is the black side [ n pieces ] slicing circuit which all takes out a part and 
contains one containing a white [ of a video signal ], or white side which the amount of 
25 black flank slices. A slice voltage generating means to generate the reference voltage 
for slicing to the white side of the above-mentioned m+n individual, and a black side 
slicing circuit. A interlocking means to interlock at least one of the reference voltages 
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for [ to slice ] being inputted into a black side [ the at least one and above n pieces of 
the reference voltage for / to a white side / the m above-mentioned pieces / slicing 
circuit / to slice / being inputted ] slicing circuit, and a wave composition means to 
compound the output of the white side of the above-mentioned m+n individual, and a 
5 black side slicing circuit. 

[Claim 9] It is the gamma correction circuit given in claim 8 term characterized by being 
constituted by the operation pair of ** the 2nd which all takes out a part and the 
amount of black flank slices characterized by providing the following, and the 2nd 
current source inserted in the place where the emitter current of the above 3rd and the 

10 4th PNP transistor is compounded. A white side slicing circuit is the 1st NPN transistor 
as which a video signal is inputted into the base. The 2nd NPN transistor inputted 
based on the adjustment voltage which determines the slice section of a video signal. It 
is the 1st [ which consists of resistance connected to one / at least / emitter side 
among the above 1st and the 2nd NPN transistor, and contains a black / of a video 

15 signal /, or black side by ON/OFF of the 2nd NPN transistor of the above ] operation 
pair which all takes out a part and the amount of white flank slices. The 1st current 
source inserted in the place where the emitter current of the above 1 st and the 2nd 
NPN transistor is compounded constitutes, a black side slicing circuit The 3rd PNP 
transistor as which a video signal is inputted into the base, and the 4th PNP transistor 

20 inputted based on the adjustment voltage which determines the slice section of a video 
signal, It consists of resistance connected to one [ at least ] emitter side among the 
above 3rd and the 4th PNP transistor, and is a white [ of a video signal ], or white side 
by ON/OFF of the 4th PNP transistor of the above. 

[Claim 10] It has the gain-adjustment circuit characterized by providing the following, 
25 and an addition means to add the output from all the above-mentioned gain-adjustment 
circuits. It is possible to transpose to the above 1st and the 2nd transistor, when the 
above 5th and the 6th transistor are NPN transistors. The gamma correction circuit 
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given in a claim octavus term characterized by it being possible to transpose to the 
above 3rd and the 4th transistor when the above 5th and the 6th transistor are PNP 
transistors. A wave composition means is the 5th transistor as which a video signal is 
inputted into the base. The 6th transistor inputted based on the adjustment voltage 
5 which determines the slice section of a video signal. The 3rd operation pair which 
consists of resistance connected to one [ at least ] emitter side among the above 5th 
and the 6th transistor. The 3rd current source inserted in the place where the emitter 
current of the above 5th and the 6th transistor is compounded, It consists of a 
transistor of the 7th which connected the emitter of each other to the collector of the 
10 6th transistor of the above, separated resistance and connected the base further, and 
the octavus. The 4th operation pair which controls the current ratio which flows to the 
transistor of the above 7th and the octavus by impressing the adjustment voltage which 
determines the gain of a video signal as the base of the transistor of the above 7th or 
the octavus. 

15 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
20 [0001] 

[The technical field to which invention belongs] this invention relates to the gamma 
correction circuit used for an amendment case in the gradation to the display display 
which can input a RF video signal, using nonlinear elements, such as liquid crystal. 
[0002] 

25 [Description of the Prior Art] Conventionally, the technology indicated, respectively is 
for example, in JP,5-30390,A (henceforth the example 1 of quotation) and a 
Japanese-Patent-Application-No. No. 143158 [ two to ] official report (henceforth the 



7 



example 2 of quotation) as this kind of a gamma correction circuit. 

[0003] (1) The composition of the gamma correction circuit currently indicated by the 
former example 1 of quotation is shown in drawing 20 . 

[0004] This gamma correction circuit is equipped with the slicing circuits 200a, 200b, 
5 and 200c of three emitter-follower form, and 200d of one slice-less circuit. 

[0005] Since the composition of each slicing circuits 200a-200c is fundamentally the 
same, it explains further the composition of left end slicing circuit 200a here. 
[0006] This slicing circuit 200a consists of transistors 201a and 202a of a PNP type 
couple, and emitter-resistance 203a, emitters and collectors are connected mutually 
10 and the transistors 201a and 202a of a couple have composition in which either carries 
out ON state by the potential difference of the video signal Vi inputted into the base of 
one transistor 201a, and the reference voltage Vrefl inputted into the base of 
transistor 202a of another side. 

[0007] Moreover, 200d of slice-less circuits is set to PNP type transistor 201 d from 
15 203d of resistance, and since transistor 201 d is always in ON state, the signal of the 
same wave as the input signal [ have ] to slice is outputted to the emitter. 
[0008] In addition, as for the resistance for signal composition in 204a-204d, and 205, a 
collector resistance and 207 are emitter resistances. 

[0009] In the above-mentioned composition, now, although, as for a video signal, the 
20 video signal Vi inputted is not outputted to emitter-resistance 203a when level is higher 
than reference voltage Vrefl, if the voltage of a video signal Vi becomes lower than 
reference voltage Vrefl, one transistor 201a will turn on and a video signal Vi will be 
outputted. 

[0010] Thus, a video signal Vi creates the wave which outputs only the black side (low 
25 brightness side) sliced on level different, respectively with the reference voltages 
Vrefl -Vref3 given to each slicing circuits 200a, 200b, and 200c. 

[0011] Moreover, since transistor of 200d of slice-less circuits 201 d is always in ON 
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state, the signal of the same wave as an input signal is outputted to the emitter. 
[0012] And input-output behavioral characteristics as shown in drawing 21 are obtained 
from the collector of this transistor 206 by compounding each output signal from each 
slicing circuits 200a, 200b, and 200c and 200d of slice-less circuits by Resistance 
5 204a-204d, and inputting into the emitter of the transistor 206 which is grounded-base 
type amplifier. 

[0013] (2) The composition of the gamma correction circuit currently indicated by the 
latter example 2 of quotation is shown in drawing 22 . 

[0014] In this gamma correction circuit, it has the slicing circuits 210a and 210b of two 
10 emitter-follower form, and the differential amplifier 230. In addition, as for 214,219, a 
constant current source, 215 and 222, 220, and 221, 227 and 228 are the transistors for 
current Miller circuits, respectively. 

[0015] If the voltage of the video signal Vi inputted from an input terminal IN becomes 
higher than the reference voltage Vrefl of one slicing circuit 210a, a transistor 212 will 
15 turn on and the current corresponding to the potential difference will flow to resistance 
213. This current is distributed to the resistance 223 and 224 and the transistors 225 
and 226 which constitute the differential amplifier 230 through current Miller circuits 
215 and 222, and flows. 

[0016] Here, in the differential amplifier 230, the current ratio which flows in the system 
20 which consists of resistance 223 and a transistor 225, and the system which consists of 
resistance 224 and a transistor 226 will be determined by the control voltage Vc, 
supposing Vref3 is constant value. 

[0017] Since the current which flows to current Miller circuit 227,228 becomes the 
same, current is slushed into resistance 229 with the value of the control voltage Vc, or 
25 it draws out, and it becomes possible to subtract and add to the signal level of a basis. 
[0018] Similarly, if input signal voltage becomes high as compared with the reference 
voltage Vref2 of slicing circuit 210b of another side, a transistor 217 turns on and the 
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current corresponding to the potential difference flows to resistance 218, and through 
current Miller circuit 220,221, the same current will distribute to resistance 223,224 and 
the transistor 225,226 of the differential amplifier 230, and it will flow. 
[0019] Thus, by adjusting the value of the control voltage Vc, the current which flows a 
5 transistor 221 can be slushed into resistance 229, or can be drawn out. Therefore, as 
shown in drawing 23 , it becomes possible to carry out the gain adjustment for every 
polygonal line of a polygonal-line approximation wave by adjusting the control voltage 
Vc for the wave which the video signal sliced, and not only linear input-output 
behavioral characteristics but the wave in which amplitude adjustment is possible is 
10 acquired continuously. 
[0020] 

[Problem(s) to be Solved by the Invention] However, the conventional technology 
currently indicated by the examples 1 and 2 of quotation has the following problem, 
respectively. 

15 [0021] (1) Although it is possible in the thing of the example 1 of quotation to set up 
the amplitude of the output current from each slicing circuits 200a~200c and 200d of 
slice-less circuits by the ratio of each resistance 204a-204d and resistance 205 once 
— each resistance 204a- after setting up the value of 204d and 205, the graph of the 
input-output behavioral characteristics shown in drawing 25 could not become what 

20 was fixed, for example, it was not able to be said that DC voltage from CPU adjusted an 
amplitude arbitrarily 

[0022] This cannot adjust arbitrarily the input-output behavioral characteristics of a 
gamma correction circuit, but performs adjustment corresponding to dispersion in the 
gamma property of the system using a graphic display device or it, or changes gradation 
25 according to the image source, and has the trouble that the optimal quality of image 
cannot be offered to each image. 

[0023] Moreover, since each slicing circuits 200a-200c were emitter-follower form, 
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even if each transistors 201a~201c turned off the output of these slicing circuits 
200a-200c, the high frequency component leaked to the emitter for the capacity 
between base emitters, and they had the trouble of becoming the factor which 
deteriorates the frequency characteristic. 
5 [0024] (2) At the thing of the example 2 of quotation, as shown in drawing 23 , although 
the amplitude adjustment for every polygonal line was possible, since current did not 
flow to resistance 229, in the state with linear input-output behavioral characteristics, it 
had the trouble that the frequency characteristic could not be lengthened, with the 
control voltage Vc. 
10 [0025] 

[Means for Solving the Problem] By having been made in order to solve this invention 
and the above-mentioned technical problem, connecting two steps of differential pairs 
with a transistor, and using another side as a gain-adjustment circuit which controls a 
current ratio, using one side as an amplifying circuit-cum-a grounded-base type slicing 

15 circuit, it is a wide band and is characterized by enabling it to realize the input-output 
behavioral characteristics of the arbitrary gamma correction circuits by the 
polygonal-line approximation method in an easy circuit without impedance conversion. 
[0026] Moreover, by putting side by side the slicing circuit by the side of the white 
which takes out an output from a collector by the differential pair of an NPN transistor, 

20 and the slicing circuit by the side of the black which takes out an output from a 
collector by the differential pair of a PNP transistor, this invention suppresses a leak 
lump of a high frequency component at the time of OFF of a transistor, and is 
characterized by enabling it to realize the good frequency characteristic. 
[0027] Moreover, this invention is changing the level of the input signal of the slicing 

25 circuit by the side of white, and the slicing circuit by the side of black, and it is 
characterized by the bird clapper by making into the low impedance grand level slice 
voltage of the wave outputted from both slicing circuits for creating the small slicing 
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circuit of change of DC component to be possible while ** of it will become possible, if 
it decreases the number of supply power supplies and constitutes a circuit from low 
supply voltage more. 

[0028] Moreover, this invention interlocks mutually at least one adjustment voltage in 
5 the slicing circuit by the side of white, and at least one adjustment voltage in the slicing 
circuit by the side of black, and is characterized by enabling it to make the gain 
adjustment of each circuit become independent so that slice level may be in agreement 
so that there may be no duplication of the output wave from the slicing circuit by the 
side of white and the slicing circuit by the side of black that is,. 
10 [0029] 

[Embodiments of the Invention] (Gestalt 1 of operation) The gestalt 1 of operation of 
this invention is explained using drawing 1 - drawing 6 . 

[0030] The block diagram showing the outline composition of the gamma correction 
circuit which drawing 1 requires for the gestalt 1 of operation of this invention, and 
15 drawing 2 are the circuit diagrams showing the concrete composition. 

[0031] This gamma correction circuit carries out the parallel arrangement of two or 
more amendment wave creation circuits 1a-1n, and is constituted. 

[0032] Both each amendment wave creation circuits [ 1a-1n ] composition explains 
further amendment wave creation circuit la in the top side in drawing in full detail below, 

20 in order to simplify explanation here, since it is the same. 

[0033] This amendment wave creation circuit 1a is equipped with the resistance 14 as 
the 1st differential amplifier 31 as an amplifying circuit-cum-a grounded-base type 
slicing circuit, the 2nd differential amplifier 32 for gain adjustments which controls a 
current ratio, and a current addition means. 

25 [0034] And the current i which flows to this resistance 14 becomes what compounded 
each current outputted from each amendment wave creation circuit 1a-1n. 
[0035] The 1st above-mentioned differential amplifier 31 is constituted by the NPN 
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type transistors 4 and 6 of a couple, and the transistors 2 and 12 for the PNP type 
emitter-followers of the couple of the right and left as shown in drawing 2 . 
[0036] The voltage between base emitters became small and each transistors 2 and 12 
have suppressed the excessive increase in current to resistance 5, 7, and 8, when it is 
5 inserted as an object for the temperature compensation of both the transistors 4 and 6 
used as a differential pair and temperature rises. Moreover, although a constant current 
source is sufficient as it, as for resistance 8, considering as resistance without a 
capacity component is desirable [ considering the frequency characteristic, ]. 
[0037] On the other hand, the 2nd differential amplifier 32 is constituted by the NPN 

10 type transistors 9 and 10 of a couple, and resistance 11, 14, 15, and 16. 

[0038] Next, an operation of the 1st above-mentioned differential amplifier 31 is further 
explained in full detail using drawing 3 and drawing 4 . In addition, by drawing 3 , in order 
to make an understanding easy, only the required portion is taken out and shown except 
for the transistors 2 and 1 2 for emitter-followers. 

15 [0039] In the composition of drawing 3 , the slice level adjustment voltage Vs of a direct 
current to which the inputted video signal Vi determines the slice level of a video signal 
Vi as the transistor 6 of another side again at one transistor 4 is impressed, 
respectively. 

[0040] Each current il and i2 equivalent to the voltage Vi and Vs inputted into each of 
20 these transistors 4 and 6 flow through resistance 5 and 7, respectively, and the 
synthetic current i5 (=i1+i2) flows through resistance 8 further. 

[0041] Here, when Vi is large, or when the resistance of one resistance 5 is smaller 
than that of the resistance 7 of another side as compared with Vs, i1 becomes large 
and i2 becomes small. On the contrary, when Vi is small, or when the resistance of one 
25 resistance 5 is larger than that of the resistance 7 of another side as compared with Vs, 
i2 becomes large and i1 becomes small. 

[0042] Drawing 4 is the wave form chart showing the relation of the output voltage Vo 
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to the input, when the video signal Vi with the lamp wave which synchronized with the 
horizontal synchronizing signal is inputted to the 1st differential amplifier 31. In addition, 
the arrow in drawing shows i1 and the increase direction of i2, respectively, therefore 
current increases i1, so that it goes upwards, and conversely, current increases i2, so 
5 that it goes downward. 

[0043] If the value of V1 and resistance 17 is set to R17 for positive supply voltage 
here i5=i1+i2 (1) Vo=V1-i2, R17 Since it is set to (2), and i1, and an inphase and i2 
become the wave of an antiphase and the output voltage Vo of i1 is as in phase as Vi, 
Vi and Vo serve as a wave in phase. Therefore, it turns out that this 1st differential 

10 amplifier 31 is a noninverting amplifying circuit. 

[0044] Here, when a video signal Vi is higher than the slice level adjustment voltage Vs, 
i1 becomes large (when it is got blocked and an intensity level is a high signal), and i2 
becomes small. If the portion by the side of the high brightness of a video signal 
(henceforth a white side) is inputted at this time, since a transistor 6 will turn off and it 

15 will be set to M=i5, output voltage V0 serves as a configuration which sliced the white 
side like the wave shown in drawing 4 (a). 

[0045] Next, when video signals Vi are the slice level adjustment voltage Vs and the 
voltage about equivalent, since transistors 4 and 6 always have both in ON state, output 
voltage V0 serves as the configuration where the wave of the video signal Vi into which 

20 a basis is inputted was maintained as it was like the wave shown in drawing 4 (b). 

[0046] furthermore, the video signal Vi — falling — the slice level adjustment voltage 
Vs — enough — small — becoming — a case (when it is got blocked and an intensity 
level is a low signal) — next time — a transistor 4 — turning off — i2= — since it is 
set to i5, output voltage V0 serves as a configuration which sliced the low brightness 

25 side (henceforth a black side) like the wave shown in drawing 4 (c) 

[0047] Therefore, by setting up the value of the slice level adjustment voltage Vs 
suitably, to a video-signal Vi input, this 1st differential amplifier 31 slices a white side, 
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only a black side can be taken out, or conversely, can slice a black side and can take 
out only a white side. That is, it is understood that this 1st differential amplifier 31 is 
acting also not only as a mere differential-amplifier operation but as a slicing circuit. 
[0048] However, in order to perform a gain adjustment, it is necessary to change the 
5 value of resistance 7 and 17 only in the circuit of drawing 3 . Then, in addition to the 
1st differential amplifier 31, with this operation gestalt, the 2nd differential amplifier 32 
for gain adjustments is formed. 

[0049] Next, this 2nd differential amplifier 32 is explained in full detail. 

[0050] In drawing 2 , the emitter of NPN transistors 9 and 10 which constitute the 2nd 

10 differential amplifier 32 is connected mutually, and the differential pair is connected to 
the collector of a transistor 6 in nothing and both its emitter. Furthermore, the base of 
both the transistors 9 and 10 is mutually connected through resistance 11, and the 
gain-adjustment voltage Vg is given to the base of the transistor 10 of another side for 
the voltage Vr pressured partially by the base of one transistor 9 by resistance 1 5 and 

15 16. 

[0051] If it is made such circuitry, since the potential of Vr and Vg will interlock 
mutually by resistance 1 1, without becoming a slicing circuit like the transistors 4 and 6 
mentioned above, flowing current i2 does not depend a transistor 6 on the voltage value 
of the input signal Vi by the delicate potential difference of Vr and Vg, but it is shunted 
20 toward i3 which flows one transistor 9 by the same ratio, and i4 which flows the 
transistor 10 of another side. And since Output Vo serves as a non-inverter by the 
resistance 14 which transforms current i4 into voltage, the output wave changes, as 
shown in drawing 5 according to the gain-adjustment voltage Vg. 

[0052] That is, drawing 5 explains the case where the slice level adjustment voltage Vs 
25 is beforehand set up so that a current wave form may not be sliced, as shown in 
drawing 4 (b). 

[0053] First, since a transistor 10 turns off and Vr is set to i4=0 when large enough 
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compared with Vg (Vr» Vg), output voltage Vo serves as an output wave as shown in 
drawing 5 (a), and becomes supply voltage V1 itself. 

[0054] next, Vr and Vg — abbreviation — since it is set to i3=i4 when it is the same 
voltage (Vr**Vg), output voltage Vo becomes an output wave as shown in drawing 5 (b) 
5 [0055] Furthermore, since a transistor 9 turns off and all i2 is shortly set to i4 when Vg 
is larger enough than Vr (Vr«Vg), output voltage VO serves as a wave of the maximum 
[ output swing ], as shown in drawing 5 (c). 

[0056] As output voltage V0 showed this drawing (a) - (c) by changing the voltage value 
of the gain-adjustment voltage Vg of this 2nd differential amplifier 32, it changes, that is, 

10 arbitrary gain adjustments become possible, so that drawing 5 may show. 

[0057] Here, in drawing 1 and drawing 2 , since the current i4 which flows into current i2 
which flows out of the 1st differential amplifier 31 at the 2nd differential amplifier 32 is 
included from the 2nd differential amplifier 32, some output current i2 of the 1st 
differential amplifier [ in / each amendment wave creation circuits 1a-1n / in the 

15 current i which flows out of the resistance 14 as an addition means ] 31 understands a 
bird clapper. This composition corresponds to the claim 1 . 

[0058] A low gradation field is steep, halftone becomes loose, and the input-output 
behavioral characteristics of the actual gamma correction circuit of liquid crystal show 
a steep property once again with high gradation. What is necessary is just to consider 
20 as composition like drawing 6 , in order to realize such a gamma characteristic curve 
arbitrarily. However, drawing 6 shows the case of n= 5. 

[0059] By namely, ****** which sets appropriately the value of the slice level 
adjustment voltage Vs (Vsa-Vse) and the gain-adjustment voltage Vg (Vga-Vge), 
respectively to every amendment wave creation circuit 1a - 1e For example, a top, two 
25 steps of amendment wave creation circuits 1a and 1b so that the white side of the 
input video signal Vi may be sliced If it sets up, respectively so that the black side of 
the input video signal Vi may be sliced, two steps of amendment wave creation circuits 
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1d and 1e the bottom, so that amendment wave creation circuit 1c of the middle may 
not slice The gamma correction wave compounded as a result becomes the curve of 
the polygonal-line approximation with four breaking points (A, B, D, E). 
[0060] By this, adjustment corresponding to dispersion in the gamma property of the 
5 system using a graphic display device or it is performed, or gradation is changed 
according to the image source, and it becomes possible to offer the optimal quality of 
image to each image. 

[0061] Moreover, the frequency characteristic can be highly lengthened by delivering 
the I/O wave between two amplifier within each basic block with current, and realizing a 
10 low-impedance circuit without impedance conversion, using a grounded-base type 
amplifying circuit. 

[0062] In addition, while each transistors 2, 4, 6, 9, and 10 change a PNP type into a 
NPN type and change a NPN type into a PNP type in the gestalt 1 of this operation, 
respectively, they are positive-supply +V1 and a negative supply. - Even if it reverses 

15 V1, it is possible to acquire the same wave. 

[0063] Moreover, both resistance 5 and 7 that constitutes the 1st differential amplifier 
31 can also omit an ellipsis or both for either. For example, since instead of the internal 
resistance of the transistors 4 and 6 of a differential pair being resistance 5 and 7 is 
carried out when both resistance 5 and 7 is omitted, the small circuit of an alignment 

20 active region where gain is high is made. 

[0064] (Gestalt 2 of operation) The gestalt 2 of operation of this invention is explained 
with reference to drawing 7 - drawing 1 2 . 

[0065] Before explaining the circuitry of the gestalt 2 of this operation, the deficient 
point at the time of adopting the composition of the gestalt 1 of the above-mentioned 
25 operation as it was is first explained based on drawing 7 - drawing 9 . 

[0066] Now, the frequency characteristic when the frequency characteristic of the 1st 
differential amplifier 31 shown in drawing 3 and either of the transistors 4 and 6 which 
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serve as a differential pair especially turn off is explained with reference to drawing 7 . 
[0067] First, since the voltage V3 of the common node X of each resistance 5, 7, and 8 
will be affected since the high frequency current flows through resistance 5 and 8 and 
the high frequency current will flow [ the voltage V3 ] through the capacity Cce 
5 between collector emitters of the transistor 6 of the other side, and resistance 7 if a 
video signal Vi is inputted when the transistor 6 of the other side turns off as shown in 
drawing 7 (b), the signal of a high frequency component will leak to Output Vo a little. 
[0068] Moreover, as shown in drawing 7 (c), when the transistor 4 of one side turns off, 
the high frequency component of input voltage Vi affects the voltage V3 of X common 
10 nodes through the capacity Cbe between base emitters, and resistance 5, and since 
current flows through the transistor 6 of the one side of this, and resistance 7 and 8 in 
the form shaken at the voltage V3, the signal of a high frequency component will leak to 
Output Vo a little also in this case. 

[0069] Here, generally it is Cce<Cbe and, in the case of the transistors 4 and 6 for RFs, 

15 such capacity is about 1-2pF. 

[0070] Now, as a video signal of a workstation or a personal computer, if it has a 
150MHz band, it will be thought that it is enough. Although the circuit shown in drawing 
8 fully had the capacity, for the leak lump mentioned above, the RF signal which 
originally must not exist leaked to the output, and the grace of an image was dropped. 

20 Therefore, it becomes very important how this leak lump is suppressed. 

[0071] Although the frequency of a lump [ leak ] is determined from the size of a 
resistance component and capacity, in the case of the example of this invention, as 
compared with Cce serving as a low impedance from the video signal of a 150MHz band 
to the signal of a RF band further, Cbe affects the video signal of a 150MHz band 

25 greatly. Moreover, in the case of drawing 7 (b), the high frequency component pressured 
partially by resistance 52 and 54 will be amplified by the ratio of resistance 54 and 56. 
The above two effects show that a leak lump of a RF has a small direction at the time 

18 



of making the transistor into which Vs which determines a transistor 53, i.e., slice level, 
is inputted turn off. since [ that is,, ] the wave sliced by the emitter follower is made to 
amplify as it is in the case of the conventional technology which the slicing circuit using 
ON/OFF of an emitter follower had the large leak lump of a RF, for example, was shown 
5 in drawing 20 — a leak lump of a high frequency component — further — ****** — 
the bird clapper which it hears is expected 

[0072] Drawing 8 is explanatory drawing for it being shown how much a leak lump of an 
actual high frequency component is, and drawing 8 (a) shows each frequency 
characteristic in case drawing 8 (b) has a slice, when there is no slice. In addition, 
10 drawing 8 (a) and (b) are changing and expressing the scale factor of a vertical axis, and 
make 100% the usual output in case there is no slice. 

[0073] In drawing 8 (b), when the curve shown with a sign L1 turns off the transistor 4 
of an input side (refer to drawing 7 (c)), the curve of a sign L2 shows the frequency 
characteristic of the signal Vo outputted by the leakage of a RF, respectively, when the 
15 transistor 6 of an output side is turned off (refer to drawing 7 (b)). 

[0074] As drawing 8 (b) shows, it turns out that a leak lump of a RF is larger than the 
time (in the case of drawing 8 (b)) of the direction at the time (in the case of drawing 8 
(c)) of making the transistor 4 of an input side turn off making the transistor 4 of an 
output side turn off. 

20 [0075] Thus, a leak lump of a RF is size ****, and the slicing circuit 31 using ON/OFF 
of an emitter-follower should just make capacity Cce small further, in order to suppress 
such a leak lump. 

[0076] For that purpose, as shown in drawing 9 , it is good to insert in series the 
transistors 57 and 58 which play the role of diode, respectively, and to make capacity 
25 Cce between collector emitters small seemingly about each transistors 4 and 6. 

[0077] In the composition shown in drawing 9 , the curve of a sign L3 shows the 
frequency characteristic of the signal Vo outputted by the leakage of the RF when 
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turning off the transistor 6 of an output side among previous drawing 8 (b). It turns out 
that the leakage of the curve of L3 has become less than other curves L1 and L2 
further so that clearly. 

[0078] In addition, although transistors 57 and 58 were used in drawing 9 , you may be 
5 the common diode for RFs. 

[0079] By the way, drawing 4 , drawing 7 , and drawing 8 (b) are considered by 
comparison now. 

[0080] As mentioned above, drawing 4 (a) is the case where the transistor 6 of i2=0, i.e., 
an output side, turns off, and the white side of a video-signal Vi input is sliced. On the 
10 other hand, drawing 4 (c) is the case where the transistor 4 of i1=0, i.e., an input side, 
turns off, and the black side of a video-signal Vi input is sliced. 

[0081] And when the transistor 6 of an output side turns off and a white side is sliced 
(in the case of drawing 4 (a)), it will be in the state of drawing 7 (b), and the leakage of a 
RF will serve as a curve shown by L2 of drawing 8 (b) at this time. Moreover, when the 
15 transistor 4 of an input side turns off and a black side is sliced (in the case of drawing 4 
(c)) f it will be in the state of drawing 7 (c), and the leakage of a RF will serve as a curve 
shown by L1 (> L2) of drawing 8 (b) at this time. 

[0082] Although it becomes a curve L2 and the leakage of a RF can be made to some 
extent small in the composition of drawing 3 after all when performing a white side slice 

20 using the NPN type transistors 4 and 6, when performing a black side slice, it produces 
un-arranging [ to which it becomes a curve L1 and the leakage of a RF becomes large ]. 
[0083] Then, in a white side slice, while using the composition (NPN type transistors 4 
and 6) of drawing 3 , while changing a NPN type into a PNP type to the circuit of 
drawing 3 , when the power supply of positive/negative is reversed, by the black side 

25 slice, the leakage of the RF when performing a black side slice can be made small. 

[0084] The white side slicing circuit which slices a white side and takes out only a black 
side from the above explanation is constituted using a NPN type transistor, and the 
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black side slicing circuit which slices a black side and takes out only a white side 
conversely is constituted using a PNP transistor. That is, each slicing circuit by the side 
of white and black is prepared in exclusive use, and the polarity of a transistor is 
replaced with by each slicing circuit by the side of white and black. Furthermore, in 
5 order to make capacity Cce between collector emitters small, as shown in drawing 9 , 
transistors 57 and 58 (or diode) are inserted in a slicing circuit. Furthermore, if the 
gain-adjustment circuit which can perform a gain adjustment about the output of each 
slicing circuit by the side of white and black is added, the most powerful gamma 
correction circuit can be constituted. 

10 [0085] From the above-mentioned viewpoint, it is the form 2 of this operation which 
was improved so that the defect of the form 1 of operation of this invention might be 
lost, and it shows the concrete composition to drawing 10 and drawing 1 1 . 
[0086] In drawing 10 and drawing 11 , they are the black side slicing circuit which slices 
a black side 71a-71n, and takes out only a white side, and the white side slicing circuit 

15 which slices a white side 72a-72m, and takes out only a black side. In addition, the black 
side slicing circuits [ 71a-71n ] number (n) and the white side slicing circuits 
[ 72a-72m ] number (m) are decided by whether he wants to acquire the gamma 
correction property of what curve, as shown in drawing 6 . 

[0087] The circuit which consists of a transistor shown with signs 91-94 among each 
20 white side slicing circuits [ 72a-72m ] circuitry and resistance shown by 95-98 here is 
fundamentally [ as the circuit shown in drawing 9 ] the same, and each of those 
transistors 91-94 are NPN type things. However, in order to absorb the temperature 
characteristic of the transistors 92 and 94 inserted for the frequency characteristic 
improvement at the time of a slice, the transistor 89,100 is inserted in the 
25 emitter-followers 88 and 99 to a video signal Vi and the slice level adjustment voltage 
Vs, respectively. 

[0088] The circuit which consists of a transistor shown with signs 77-80 among each 
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black side slicing circuits [ 71a-71n ] circuitry and resistance shown by 81-84 on the 
other hand is the same as what the polarity of the transistor of the circuit shown in 
drawing 9 was changed [ what ] (a NPN type is changed into a PNP type), and reversed 
the polarity of a power supply further. However, in order to absorb the temperature 
5 characteristic of the transistors 78 and 80 inserted for the frequency characteristic 
improvement at the time of a slice, transistors 75 and 86 are inserted in the 
emitter-followers 74 and 85 to a video signal Vi and the slice level adjustment voltage 
Vs, respectively. 

[0089] Next, the wave composition means 73 is what takes out the output V0 which 
10 compounded all the outputs (m+n individual) from the black side slicing circuits 71a-71n 
and the white side slicing circuits 72a-72m. The gain-adjustment circuits 102a-102n 
which adjust individually the gain of an each black side slicing circuits [ 71a-71n ] 
output, It consists of gain-adjustment circuits 103a~103m which adjust individually the 
gain of an each white side slicing circuits [ 72a-72m ] output, and each gain-adjustment 
15 circuit 102a-102n and an addition means (here, it resists) 14 to compound the output 
from 103a-103m. 

[0090] Since each gain-adjustment circuits 102a-102n and 103a-103m are the same 
composition as the amendment wave creation circuits 1a-1n shown in drawing 2 and 
the same is said of the circuit operation, detailed explanation is omitted here. However, 

20 in each gain-adjustment circuits 102a-102n by the side of a black slice and a white 
slice, and 103a-103m, since it is not necessary to adjust slice level, the predetermined 
fixed voltage pressured partially by resistance 125,126 and 141,142 is impressed to the 
transistor 123,139 into which the rice level adjustment voltage Vs should be inputted. 
[0091] By the way, in the composition shown in drawing 11 , the white side slicing 

25 circuits [ 72a-72m ] transistors 91-94 consist of NPN types. Since the gain-adjustment 
circuits [ which stand in a row in this / 103a-103m ] transistor 129,131,134,135 also 
consists of same NPN types, Like the above-mentioned explanation (explanation using 
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drawing 4 , drawing 7 f and drawing 8 (b)), when performing the slice by the side of white, 
a circuit with few leak lumps of a high frequency component can be realized. 
[0092] Therefore, as the same function as the white side slicing circuits [ of drawing 1 1 
/ 72a-72m ] transistors 91 and 93 can be given to the each gain-adjustment circuits 
5 [ 103a-103m ] transistors 129 and 131, the white side slicing circuits 72a-72m of 
drawing 11 are omitted and it is shown in drawing 12 , it is possible to make the 
gain-adjustment circuits 103a-103m use also [ slicing circuits / white side / 72a-72m ]. 
[0093] In this case, it is necessary to make it apply the predetermined slice voltage Vs 
to the base of a transistor 139 except for the resistance 141,142 of the 

10 gain-adjustment circuits 103a-103m by the side of a white slice. Moreover, since the 
transistor 134,135 for gain adjustments is connected in series to the transistor 129,131 
used as a differential pair, the role of the transistors 57 and 58 which these transistors 
134,135 showed in false to drawing 9 is carried out and capacity is decreased at this 
time, it is not necessary to insert a transistor in a transistor 129,131 further in series. 

15 [0094] In addition, in the composition shown in drawing 11 , it sets in the 
gain-adjustment circuits 102a~102n by the side of a black slice. While changing a 
transistor 111,123 into a PNP type from a NPN type and changing polarity into a NPN 
type from a PNP type, the polarity of a transistor 113,115,118,119 If the polarity of a 
power supply is also reversed, it will become possible to omit the black side slicing 

20 circuits 71a-71n, and to make the gain-adjustment circuits 102a-102n serve a double 
purpose as an object for a black slice. 

[0095] However, if the polarity of the gain-adjustment circuits [ by the side of a white 
slice / 103a-103m ] transistor 129,131,134,135 is left the NPN type in that case, the 
sense of the gain-adjustment circuits [ by the side of a black slice / 102a-102n ] 
25 output current and the sense of the gain-adjustment circuits [ by the side of a white 
slice / 103a-103m ] output current become reverse, and current addition cannot be 
performed simply. Therefore, when making the gain-adjustment circuits 102a-102n by 
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the side of black serve a double purpose as a black side slice, it will be necessary to 
change the polarity of the gain-adjustment circuits [ by the side of a white slice / 
103a-103m ] transistor 129,131,134,135 into a PNP type from a NPN type. 
[0096] Since the gain-adjustment circuits 103a-103m by the side of a white slice 
5 cannot be made to serve a double purpose as a white side slicing circuit as shown in 
drawing 12 if it does so (it is good to perform a white slice with a NPN type transistor 
as mentioned above), it will be necessary to form individually the white side slicing 
circuits 72a-72 in the preceding paragraph which are the gain-adjustment circuits 
103a-103n by the side of white, that is, the case where it is shown in drawing 12 and all 

10 monochrome ** — it becomes reverse composition 

[0097] Although one [ both the slicing circuits 71a-71n and ] abbreviation (72a-72m) is 
possible, it can omit both circuits simultaneously and cannot be made to have and make 
them serve a double purpose after all by the gain-adjustment circuits 102a-102n and 
103a-103m, respectively. 

15 [0098] Here, since circuit 1c without a slice is only a gain adjustment when a gamma 
correction wave consists of five curves, as shown in drawing 6 , in the composition of 
drawing 12 , one gain-adjustment circuit, for example, 103c, can be assigned as circuit 
1c without a slice. Therefore, it is set to n= 2 and m= 3 in this case. 

[0099] (Form 3 of operation) The form 3 of operation of this invention is explained with 
20 reference to drawing 13 - drawing 18 . 

[0100] Before explaining the circuitry of the form 3 of this operation, the deficient point 
at the time of adopting the composition of the form 2 of the above-mentioned operation 
as it was is first explained based on drawing 13 - drawing 14 . 

[0101] Now, both each slicing circuits 71a-71n by the side of the black shown in 
25 drawing 1 1 and white and supply voltage (72a-72m) are assumed to be +V1 and -VI. 

[0102] When each slicing circuits 71a-71n by the side of black and white and the same 
video signal Vi as 72a-72m are simultaneously inputted in such circuitry, When being 
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set up so that the slice level adjustment voltage Vs may slice Input Vi by the black and 
white side, respectively As shown in drawing 13 (a), the black side slicing circuits 
[ 71a-71n ] output M1 is a power supply by the side of minus. - Becoming the form 
which stuck to VI, the white side slicing circuits [ 72a-72m ] output M2 serves as a 
5 form which stuck to power supply +V1 by the side of plus conversely. 

[0103] And in order for each gain-adjustment circuits 102a-102n which constitute the 
wave composition circuit 73 also from this case, and 103a-103m to enable it to perform 
a predetermined amplification operation, a power supply with a bigger absolute value 
(+V2, -V2) than **V1 is needed for all by the side of plus side minus as these supply 
10 voltage. 

[0104] however, each slicing circuit 71a- supply voltage**V1 (71 n, 72a-72m) and supply 
voltage**V2 of the wave composition circuit 73 are differed — making (|V2|>|V1 1) — 
easy [ of the power supply which generates two kinds of voltage**V1 and **V2 ] must 
be carried out, respectively, and circuitry becomes complicated 

15 [0105] Then, it considers operating the black side slicing circuits 71a-71n between a 
positive power supply and the grand level GND, and operating the white side slicing 
circuits 72a-72m on a negative power supply and the grand level GND here. 
[0106] Moreover, for the video signal Vi inputted into the black side slicing circuits 
71a-71n, the video signal Vi which sets up so that it may be inputted in the range to 

20 positive voltage +V1 from 0V, and is inputted into the white side slicing circuits 
72a-72m is voltage negative from 0V. - It sets up so that it may be inputted in the 
range to V1 . 

[0107] Then, as shown in drawing 13 (b), the output from the black side slicing circuits 
71a-71n comes to be shown in a sign M3, and the output from the white side slicing 
25 circuits 72a~72m comes to be shown in a sign M4. That is, both of the outputs M3 and 
M4 serve as a wave sliced on the grand level GND. 

[0108] Consequently, also about which slicing circuits 71a~71n by the side of black and 
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white, and 72a-72m, since an output occurs near the grand level GND, as supply 
voltage of the wave composition circuit 73 of the next step, each slicing circuits 
71a-71n and supply voltage**V1 (72a-72m) can be used as it is. That is, one kind of 
power supply can be used. 
5 [0109] Thus, in slicing the input video signal Vi on the grand level GND, it also produces 
the following advantages. 

[01 10] Although drawing 14 takes out only the portion of the 1st differential amplifier 31 
by the side of a white slice like drawing 3 , when actually creating the circuit which 
operates by power supply**V1 on a printed circuit board, generally the impedance of 
10 power supply**V1 has not zero but a limited value (here, it expresses as resistance 
155,156). 

[0111] Considering the case where a pulse-like wave is now inputted as a video signal 
Vi, the current which came by a transistor 4 turning on from plus power supply +V1 
passes resistance 155, and is a minus power supply. - In order that the current which 

15 returns to V1 may pass resistance 156, supply voltage**V1 which actually starts this 
circuit will be modulated like sign +V1 ' and the wave shown by -VI ', respectively. 
[01 12] In this case, since Output Vo is taken out by the collector side of a transistor 6, 
change of the power supply to which a collector resistance 17 is connected has big 
influence on the output Vo. The output Vo will actually be small outputted a little like 

20 the wave shown, as a solid line compared with the wave shown with the dashed line 
which must originally be outputted. 

[0113] In order to solve such a technical problem, it is most desirable to make it what 
low-impedance-izes supply voltage +V1 by the side of a collector, and can disregard 
most influences of resistance 155 in the circuit of drawing 14 . 
25 [0114] For that purpose, when an actual circuit is constituted, plus power supply +V1 
[ white side slicing circuits / 72a-72m ] is replaced on the grand level GND, and it is a 
black side slicing circuits / 71a-71n / minus power supply. - It is the most effective if 
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V1 is replaced on the grand level GND. 

[0115] Operating the black side slicing circuits 71a-71n between power supply +V1 
[ positive from this ], and the low impedance grand level GND, the white side slicing 
circuits 72a~72m are negative power supplies. - It is advantageous if it is made to 
5 operate on V1 and grand level. 

[0116] And since the pedestal level of the video signal Vi was beforehand decided for 
example, when a video signal Vi was inputted between positive power supply +V1 and 
the positive grand level GND About the black side slicing circuits 71a~71n Especially for 
the need for a level clamp, although there is nothing, the white side slicing circuits 
10 72a-72m are negative power supplies. - In order to make it operate on V1 and the 
grand level GND, it is necessary to clamp so that a video signal Vi may always shift to a 
negative side by the predetermined voltage Vr. 

[0117] From the above-mentioned viewpoint, the form 3 of this operation improved the 
defect of the form 2 of operation of this invention, and it shows the concrete 

15 composition to drawing 15 . 

[0118] A different point as compared with the case of the operation form 2 shown in 
drawing 1 1 is predetermined PEDERU barrel level about the video signal Vi inputted. - It 
is that one kind of power supply with supply voltage**V1 [ common to that the 
clamping circuit 161 clamped to Vr is formed, each slicing circuits 71a-71n by the side 

20 of black and white, 72m / 72a-/, and the wave composition means 73 ] is connected. 
Since other composition is the same as that of the case of the operation form 2, 
detailed explanation is omitted. 

[0119] The example of the above-mentioned clamping circuit 161 is shown in drawing 
16 . 

25 [0120] A dc component is cut by the electrolytic capacitor 166, and the video signal 
inputted into the clamping circuit 161 is inputted into an emitter-follower 167,168. the 
pedestal sampling pulse generated based on a horizontal synchronizing pulse etc. is 
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impressed to the gate of the electrolysis effect transistor 169, and the voltage pinch off 
voltage of a pedestal period samples by the integrating circuit 170,171 — having — 
resistance 172 — passing — an operational amplifier 175 — on the other hand, it is 
inputted into a terminal 

5 [0121] Since the reference voltage Vr for PEDERU barrel level setting set up by 
resistance 173,174 is beforehand inputted into the another side terminal of an 
operational amplifier 175, an operational amplifier 175 compares both the voltage pinch 
off voltage and Vr, and it operates so that both voltage may become the same. 
[0122] That is, an operational amplifier 175 works as a comparator-cum-an integrating 

10 circuit by the capacitor 176, and the output is fed back to a video signal through 
resistance 178. Consequently, it becomes the circuit which the feedback loop always 
commits so that pedestal level may always become the same as reference voltage Vr. 
[0123] Whenever it makes it the composition shown in drawing 15 , the video signal Vi 
inputted into the white side slicing circuits 72a~72m is predetermined PEDERU barrel 

15 level by the clamping circuit 161. - A level conversion is carried out so that it may be 
set to Vr. 

[0124] Consequently, the black side slicing circuits 71a-71m slice a video signal Vi on 
positive voltage +V1 and the positive grand level GND, and the white side slicing 
circuits 72a~72n are negative voltage. - In order to slice a video signal Vi on V1 and the 
20 grand level GND, the black side slicing circuits 71a-71n and white side slicing circuits 
[ 72a-72m ] output wave came to be shown in drawing 13 (b). 

[0125] Thus, if the clamping circuit 161 is formed just before each slicing circuit, it is 
possible to realize the circuit which slices a white and black side using power 
supply**V1 per positive/negative, respectively with very easy composition. 
25 [0126] As shown in drawing 12 , it is also possible to consider as the composition which 
forms a clamping circuit 161 like the form 3 of this operation in composition of to have 
considered as the gain-adjustment [ a white side slice-cum-] circuits 103a-103m, and 
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slices a video-signal wave between a white side and the grand level GND by these 
circuits 103a-103m. 

[0127] Since it is inserted in order that a clamping circuit 161 may make supply voltage 
one kind of positive/negative also in this case, it does not deviate from the claim of this 
5 invention. 

[0128] In addition, in drawing 15 , if the gain-adjustment circuits 102a-102n, and a PNP 
transistor and an NPN transistor (103a-103m) are changed and a power supply is 
reversed, combination of the black side slicing circuits 71a-71n and the 
gain-adjustment circuits 102a-102n will be attained. 
10 [0129] (Form 4 of operation) The form 4 of operation of this invention is explained with 
reference to drawing 17 - drawing 18 . 

[0130] Before explaining the circuitry of the form 4 of this operation, the deficient point 
in respect of the adjustment in the case of wanting to first acquire the deficient point 
at the time of adopting the composition of the forms 1-3 of each above-mentioned 
15 operation as it was, especially a desired gamma correction wave is explained based on 
drawing 17 . In addition, in order to make an understanding easy, it explains here taking 
the case of the easiest case where a gamma correction wave with one breaking point is 
created. 

[0131] Drawing 17 (a) is the case (refer to drawing 6 ) where white side slicing circuit 
20 1b and circuit 1c without a slice are combined, and the output becomes like M10 and 
M1 1 in each, respectively, and the synthetic wave M12 breaks with A points, and comes 
to have a point. 

[0132] Here, if the gain of the brightness by the side of white is adjusted rather than A 
points by circuit 1c without a slice after white side slicing circuit 1b adjusts the gain of 
25 the brightness by the side of black rather than A points next, the portion by the side of 
black will be influenced [ the ] by A points like the arrow in drawing. 

[0133] That is, with composition like drawing 17 (a), although it is the foundations which 
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are united from the field near black when adjusting a gamma correction since the 
criteria of a video signal are black level, even if it performs previously the gain 
adjustment by the side of black with much trouble next, when the gain adjustment by 
the side of white is performed, it will be influenced to the curvilinear portion by the side 
5 of black, and a desired gamma correction wave is no longer acquired. Therefore, when 
circuit 1c without a slice exists and it performs the adjustment, consideration is 
required, and if it can do, it is desirable not to prepare circuit 1 c without a slice. 
[0134] Next, drawing 17 (b) is the case (refer to drawing 6 ) where white side slicing 
circuit 1b and black side slicing circuit 1e are combined, and the output becomes like 
10 M20 and M21 in each, respectively, and the synthetic wave M22 breaks with B points, 
and comes to have a point. 

[0135] About the input video signal Vi, when the slice level Vs by the side of white and 
black is completely in agreement, here After adjusting the gain of the field by the side 
of black rather than A points by white side slicing circuit 1b next, even if it performs the 
15 gain adjustment of the field by the side of white rather than B points by black side 
slicing circuit 1e, unlike the case of drawing 17 (a), even the curvilinear portion by the 
side of black is not influenced from B points. 

[0136] For example, gamma correction curve Yw which sliced the white side Yw=Kw-X 
(Kw : inclination) If the slice level Vs by the side of white and black is in agreement 
20 when expressed with (3), the gamma correction curve Yb which sliced the black side is 
expressed with the following formula. 
[0137] 

Yb=Kb-X+ {1- (Kb/Kw)} Vs Since Kb is not included in (3) formulas even if it performs 
the gain adjustment to which Kb is changed as shown in (4), (3), and (4) formulas after 
25 carrying out the gain adjustment to which Kw is changed next, B points do not change. 
[0138] Thus, although it is advantageous in respect of adjustment of a gamma 
correction curve when taking circuitry as shown in drawing 1 7 (b), however if the slice 
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level Vs of both the slicing circuits 1b and 1e shifts, the video signal of the portion will 
be lost or gain will become very large [ the portion ] conversely. 

[0139] In order to lose this un-arranging, it is necessary to interlock slice voltage with a 
slicing circuit, i.e., the white side slicing circuit which slices a high gradation side most, 
5 before and after becoming the boundary line of a slice with a white side and a black side, 
and the black side slicing circuit which slices a low gradation side most, and to take 
both tracking with a sufficient precision. 

[0140] From the above-mentioned viewpoint, the form 4 of this operation improved the 
forms 1-3 of operation of this invention, and it shows the concrete composition to 
10 drawing 18 . 

[0141] The interlocking means 192 is further added to the circuit of the form 2 of the 
operation which showed the gamma correction circuit shown in drawing 18 to drawing 
10 . 

[0142] And in the circuit shown in drawing 18 , a low gradation side shall be sliced, so 
15 that a high gradation side shall be sliced, so that it goes below about the black side 
slicing circuits 71a~71n, and it goes below about the white side slicing circuits 72a-72m. 
[0143] The above-mentioned slice voltage generating means 191 is constituted by the 
D/A converter (DAC), and signal Vsba'Vswa' for two slice level control outputted from 
the means 191 is inputted into the interlocking means 192, and is changed into the slice 
20 level adjustment voltage Vsba and Vswa, respectively. 

[0144] And it is individually given to white side slicing circuit 72a to which one output 
Vswa slices a high gradation side most between two outputs Vsba and Vswa of the 
interlocking means 192 at black side slicing circuit 71a to which the output Vsba of 
another side slices a low gradation side most, respectively, and it acts so that the slice 
25 level of both the circuits 72a and 71a may become the same. 

[0145] Moreover, from the slice voltage generating means 191, slice level adjustment 
voltage Vsbb-Vsbn and Vswb-Vswm are given to the remaining black side slicing 

31 



circuits 71b-71n and the white side slicing circuits 72b-72m, respectively. 

[0146] Drawing 19 is the block diagram showing the detail of the composition of the 

interlocking means 192. 

[0147] Adjustment voltage Vsba' for a black side slice inputted from the slice voltage 
generating means 191 passes along an operational amplifier 251,253 and resistance 
255,257, a passage and voltage Vswa' for a white side slice pass along an operational 
amplifier 252,254 and resistance 256,258, and every [ one of the two ] is compounded, 
respectively. 

[0148] Two compounded signals are operational amplifiers 263,264, and direct current 
level and gain are changed by resistance 259,260,265, and 261, 262 and 266, 
respectively. 

[0149] If it goes up as a result, for example, Vsba', the outputs Vsba and Vswa of the 
interlocking means 192 change in the direction where both go up, and even if it changes 
Vswa', an output will move similarly. Therefore, it becomes possible to take the tracking 
of the black side slicing circuits 71a~71n and white side slicing circuits [ 72a~72m ] 
slice level with a sufficient precision by setting up the resistance which determines gain 
and level the optimal. 

[0150] In addition, since the input terminal of the slice level adjustment voltage Vs 
exists in composition of having considered as the gain-adjustment [ a white side 
slice-cum-] circuits 103a-103m as shown in drawing 12 , it is also possible to establish 
a slice voltage generating means 191 like a form 4 and the interlocking means 192 of 
this operation, and to consider as Vsba' and composition with which the outputs Vsba 
and Vswa of the interlocking means 192 will be interlocked with this if Vsma' goes up. 
[0151] Furthermore, it is possible to add the slice voltage generating means 191 and the 
interlocking means 192 also to the composition of the form 3 of operation shown in 
drawing 15 . 
[0152] 
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[Effect of the Invention] According to this invention, the following effect is done so. 
[0153] (1) According to invention according to claim 1, arbitrary polygonaHine 
approximation type gamma correction waves can be created only by adjusting the 
adjustment voltage and gain-adjustment voltage of slice level, and this performs 
5 adjustment corresponding to dispersion in the gamma property of the system using a 
graphic display device or it, or change gradation according to the image source, and it 
becomes possible to offer the optimal quality of image to each image. Moreover, by 
using a grounded-base type amplifying circuit, the frequency characteristic can be 
highly lengthened to a high-frequency field 150MHz or more, and the practical effect is 
10 large. 

[0154] (2) Since according to invention according to claim 2 the leak lump by the output 
of a high frequency component can be suppressed at the time of OFF of the transistor 
which makes a slice wave and the good frequency characteristic can be realized, the 
gamma correction circuit which became possible [ preventing falling the grace of an 

15 image ] can be realized, and the practical effect is large. 

[0155] (3) If according to invention according to claim 3 the number of supply power 
supplies is decreased and a circuit is constituted from lower supply voltage, while ** will 
become possible, change of DC component is small, a gamma correction circuit with the 
slicing circuit from which a more exact output wave is acquired can be realized, and the 

20 practical effect is large. 

[0156] (4) Since according to invention according to claim 4 change of the black level 
which starts at the time of the brilliance control of halftone or a high gradation field can 
be suppressed by interlocking the adjustment voltage of a white side slicing circuit and 
a black side slicing circuit so that slice level may be in agreement, a highly precise 

25 gamma correction can be performed and the practical effect is large. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
5 [Drawing 1] The block diagram showing the composition of the gamma correction circuit 
concerning the gestalt 1 of operation of this invention 

[Drawing 2] The circuit diagram showing the detail of the composition of drawing 1 
[Drawing 3] The circuit diagram showing the detail of the slicing circuit portion of the 
gamma correction circuit of drawing 1 
10 [Drawing 4] Drawing with which explanation of a slicing circuit of operation is presented 
[Drawing 5] Drawing with which explanation of a gain-adjustment circuit of operation is 
presented 

[Drawing 6] The block diagram showing the concrete composition for acquiring a desired 
gamma correction property 
15 [Drawing 7] Drawing with which the explanation of operation at the time of the 
transistor OFF of a slicing circuit is presented 

[Drawing 8] Drawing in which the high frequency component at the time of the 
transistor OFF of a slicing circuit leaking, and showing the amount of lumps 
[Drawing 9] The circuit diagram showing the composition for reducing a leak lump of a 
20 RF in a slicing circuit 

[Drawing 10] The block diagram showing the composition of the gamma correction 
circuit concerning the gestalt 2 of operation of this invention 

[Drawing 1 1] The circuit diagram showing the detail of the composition of drawing 10 
[Drawing 12] The block diagram showing the modification of the gamma correction 
25 circuit concerning the gestalt 2 of operation of this invention 

[Drawing 13] Drawing for explaining the output characteristics of a slicing circuit 
[Drawing 14] Drawing for explaining change of the supply voltage in an actual slicing 
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circuit 

[Drawing 15] The block diagram showing the composition of the gamma correction 
circuit concerning the gestalt 3 of operation of this invention 

[Drawing 16] The circuit diagram showing the example of the clamping circuit in drawing 
5 15 

[Drawing 17] Drawing with which the technical-problem explanation at the time of 
adjustment of a gamma correction curve is presented 

[Drawing 18] The block diagram showing the composition of the gamma correction 
circuit concerning the gestalt 4 of operation of this invention 
10 [Drawing 19] The block diagram showing the example of the interlocking means in 
drawing 18 

[Drawing 20] The circuit diagram showing the composition of the gamma correction 
circuit of the conventional technology 

[Drawing 21] Drawing showing the input-output behavioral characteristics of the gamma 
15 correction circuit of drawing 20 

[Drawing 22] The circuit diagram showing other composition of the gamma correction 
circuit of the conventional technology 

[Drawing 23] Drawing showing the input-output behavioral characteristics of the gamma 
correction circuit of drawing 22 
20 [Description of Notations] 

1a-1n — An amendment wave creation circuit, 31/ — The 1st differential amplifier, 32/ 

— The 2nd differential amplifier, 14/ — Resistance (addition means), 73 / — A wave 
composition means, Vi / — An input video signal, Vo / — An output video signal, Vs / 

— Slice level adjustment voltage, Vg / — Gain-adjustment voltage, i2 / — The output 
25 current of the 1st differential amplifier,, i4 / — The output current from an amendment 

wave creation circuit,, i / — The output current of a gamma correction circuit. 
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2 2 3 *itfh7>^7^ 2 2 5 *^4#t, & ft 2 
10 2 4fe«t{;>7>yX^ 2 2 6 ^^^^ii:Sin§t 
fttttt, V rervrt<-£teT$> o £ r £ £ , 3>hn- 

[0 0 17] *l/> hi7-0?8 2 2 7, 2 2 8 's ft ft 
4 « fl! tt D IC & 5 * . 3>hn — Jl>«ffiVc0>ffll;: 

[0018] m*\z, A77fi^iiffi^te*(ox7-rx® 

tt2 1Ob0£tf«flEVrefi£JtttUT«<fc*£, h 
? > v X ? 2 1 7^0NL * <Dm&£lZ i ItMtfi 
20 fltJ£tt2 18fCi!tn. h;7-0^ 2 2 0, 22 

1 *»l,THi;fltftj&<gS&l©«8g2 3 0 0> ft ft 2 2 3. 
224fccfctfh7>v>X*225. 2 2 6l;:#ELT$ft 

[0 0 19] CCOckolC, 3>hn-JH£EVc©i* 
J«It5:<!:T, h7>y'X^22 ieS|tl§^i^)5 

ft 2 2 9^8ftLfcA,£o, 

XIAJIS:3> HD-;i/1|JEVc*«BT4CiT»f 
30 tUQ* U x 7 ft Affi *«rtt£ttTft < , ilEffifllClg^ 
[ 0 0 2 0 ] 

1, 2icf5B^$nrv^s£^s^«. ^-n^n^cofsizs 

10-0213(1) mm® 1 <Dt)<DTte. & ft ft 2 0 4 
a - 2 0 4 d d: ft ft 2 0 50itl;:J:oTfcX7-fX[Hlgfr2 
0 Oa- 2 0 0 c^<t^X7^X^L[G]g} 2 0 0 d rf^ <=> <7) 
ttl77€Slt^fi«S*SkS£r*Ct^5jftgT*-5^. -a, 
40 &ftft 2 0 4 a- 2 0 4 d. 2 0 5 0 <£ $ & & U T L * ? 
t . H2 5^^-rAttt77«rtt©^77ttiISStifct,co 
<t: ft 9 , <b K \t . C PU^b(ODCfSEi:J;^T(£.i 

[00 2 2] C CO c £ ft , #>T«jiE[3»0>AI]j77fttt 

x , *n?n<D&&\z$LT®muffi&z&{&Tz>z£ 

*« T # ft H t H ? ^ Sa j& *>* £ 5 . 

50 [0023] §X7'fXl2lBf 2 0 0 a- 2 0 0 c 
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^0^2 0 Oa-2 0 Oc^Hi^li, §^7>'/7nO 
la- 2 0 ie#OFFin>TM-; 

[0024] (2) mMW2<Dh<DV\t*®2 3\Z7R[s 

fz£$\z. n > h o-;u®E vci:<t ox^fn«^<os 

Ttti&ft 2 2 9 \Z&&1fimtlK^1Z!b* 10 

«t z t & t t & n * to m & * # u r n . 

[ 0 0 2 5 ] 

[®E£*?fcT*£tf><o^&] *%w> ±t£^s^«^ 

$2&^1KU -**^-XttJfeS©J©«ig»*X 7 -f 

oftnmi&®*&iz±%&&uti>vmiE®&<D\mii 

[0026] £ , * 36 W tt . NPN h 7>'yX^l 
X lei E& <h , PNP h7>yX^0|gi^i:,t-pT3l/^ 
£ £ \Z «fc 0 , h ^ > v X * <3 O F F IKHC ffi ffl $ /£ # <D 83 

[0027] * ft > * » M tt » fiiWOX^ 

*ifiEt*t*«Rrflgtia:5ti:t)i:, W X 7 -f X 0 8 

x^^7>hu^;k:t 5;ii:j;o, d c # 0 £ ®> 
[00283 s • * « w « , efl<DX7*rx®Kfcj& 

0 X ?<i X U^U^-Scf * J: 3 \z. &totozy<{ 
X 5 % <D'J>U < t * -OflSf&mjE t . %kM<DZ 

\zmm$it. zmmvY* * z t#r 

Z Z £ O \Z[stZ Z tZtt&tt % b <DT & Z . 
[ 0 0 2 9 ] 

[00 30] ® I \t*%W<Dm&0)ft & 1 \Z%Z X >1 

[0 0 3 13 C(D#>7ffiIE[amJi> m&<DMiE&Bft 
1 a- ln£afc#}f£BLT*8tf$*lTV>*. 
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[00 32] ^ffiiE&^f^^EIKla-lnOWfiJtti. # 
IC^UT*^^^, C£TttttW€rfWi|U:TSfc«>l;:. 

[0 0 3 3] C©tfIEifcJB«5fiSlEJBiatt, ^ - X & 
®0JOffi[sl&*X7*rxiH!l»fcLT<0ffi 1 £ !fo 41 gg 3 

2, <fc €Sfejjnfj:^®:<i: LTO&ft 1 4 
[0 0 34] fit, CO»tftl4lC«£n40aEittv 
^ft^n<0*$IE&JBf£/£(Hmia- 1 b tB 77 £ tt £ & 

[00 35] ±EOfglH^it^§g3 1ti, m 2\Z 

\Z, -JtONPNS(Oh7>y7M. 6. <7) £ 

* 2 . 1 2l:«koTi«*nT^5. 

[ 0 0 3 6 ] ^h7>yX^2, 1 2 . £ fid *t <h ft -5 

(75 T , ffi £ ± £ L £ <h £ K ^ - X • X = 7 * M ^ E 

* * < & o T » fit 5 . 7 . 8 ^ O Sfc # ft fg ft W Al £ UP ftij 

[0037] - SB2<B2gftJO«J88 3 2tt, — jfct 0) N 
PNi©h7>vX^9, 1 0 , J: J5 ft 1 1 . 1 
4, 15, 16JCJ:oT«*dnTU*. 

[0038] * K * ±ia<0»l£ftJO«l8S3 1<&ffcffllC 

t?^x, ascH3^j:^ia4*ffl^Tji¥iEr*. & 

, 0 3 T , a#***i::T3fc«>IC. x 5>y * 7 * 

[0 0 3 9]-H30>«J*K:*lr>T, Aft£*lfcBft«<I^ 
Vitt, -^fOh7>yX^4l;, £ . ftk >7 <£> h 7 > 
x X ? 6 IZ I* . (^«fe(i^ViCDZ^<XU^;i/^^^-r 

[0040] :n^^h7>vX^4. 6lc'A77$tl 

fc«EVi, vsicffi^r^^^^i.. i 1 a , n <e n & 

#15, 7«riSLTSf[n. *^IC*0!>'&rt««i l (=l, + i 

[0041] ;:t, vsctt^ttvi^^^u^^, 

D^S^«^tt, i . ^ ^ t < ft 0 i : /h $ < /.t * . i£ 
IC, V s \Z it *5 U T V i ffi /h $ 11 41 ^ , * 5 iMi - ^ <7) ffi 

« , i 1 tfi * # < U 0 i . « * $ < ft -5 0 
[0042] H 4 tt , ^ 1 £1 ft* JO ft 3 1 \Z ft U T , * 

A 77 L /i: « ^ IC. ^cOA^C^-r^m^^ff. Vo<OB8& 
$^t»!lST*i. ft*>, S^^^EHJi. i,. i , 0 JO 
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tzznmtfmmi,* &\zu&T\zff< &£nm&%mr 

i • = i i + it 
V o«= V , - it • R i r 

MtUQ > £ , iittVi&ntt-T&gjftte, VitVo 
tef^fflO&Jgfcft*. <fc o T > £<&35 1ltfjlg*g§§3 1 

[0044] Kli^vi^xHxM^js 

^tf>«£), i,a<*k<ftD> iitt/J>«<«t*. cot 

* t" * <h , h7>^7^6^0FFU i i - I • t ft * fc 
Hi^€EV,tt, H4(a)Cw-rttJBC!>,fc3Kaffl£ 

[0045] ^(fefi^Vi^X7-fXU^;HiSI 

tt«©#vi©*«*-eo**iii*Lfe«tttft«. 

[0046] Z *>\Z, R«j|fViAifiTlTX7n 
!^^;USiSiaBE Vsi 0 fc + »fc/J%3 < ft o (OS 

? 4 jP O F F l, , i i « i i £ ft * fc «& , W77^jEVo«, 

[0047] cfcoT, C©^llii^gg3 X 7 

<U0*£ffiOttJb*:D, * * V> tt E C , Ii^7<X 
0, C <Z>IS 1 ^®im"|iS^ 3 1 tt % ¥ft-5H®il©*S^ffif 

[0048] L ri> L , 0 3 0 ® % £ V T , y > S8 & 
£ fr 3 fc * IC tt , 7 . 17©ffi«rfiffc^-fr§^K*i 

* , f CT, C<7)Hjffi^pTti, IS 1 £ ®i ig «| Si 3 1 
ICjgAT, y-f >2SS^0^ 2 HS!)li*I2g 3 2 * ft tt T 

[0049] C0iB22«|i8««3 2KOHTi* 

[00 50] H 2 Kfc^T, JS23®|ii46gg3 2£tff/iJt 
t4NPNh7>'/X^9, 10015^11, 5^1: 
J£fc!3ftTil©j>tf£ftL, ^COiiX^^^^h^^vX 

* 9 , i0©^-7ttlft»l i**its^i:tt«jft 
T 0 * ~^Oh^>^X^9cO^-XtC«&tal 5, 
1 6 $ ft£«£E V r*<, iJ©h 7 >yXn 0 

[ 0 0 5 1 ] Z<D£oU®&mtfHZT * £ % VriVgO 
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[0043] ;CT, lE^ta^mJBE^V,, «K 1 7 (D 
US Rn i t 5 i . 

( l ) 
(2 ) 

«tttt, ttft 1 1 iCfcOIt^ iClfttStft, t&Lfz 
M>y;^4, 6(7)ct;^(cx^<xiHlS^ift^riC, 
Vr&Vg4)flt0ft«tt&fCJ:9. h7/y^6$fltn 

mr-fin h7>yX^ 9 *8Kn5i 1 i:ll!l*(0N7>y 
10 X*10£M*l£i<£ie7->tft£tt£. fit. € tft i < £ 
casttT * L »tt 1 4 IC «t -3 TtB VotelEffl t ft a 
*afflflfcJEMiy^ >WB«EVg£iSUTig 5 

ic * r «t ? % ft r * . 

[ 0 0 5 2 ] T ft =b * > B5U, i4 (b)l:,Tlf;i^ 

fc , ti2ftK^$X7-rxUft^>J:3icx7<xu^;n« 

^ 3 . 

[0 0 5 3] ST, V T&V g\Z It IT + ft \z±z\,*m& 
(Vr>>Vg) ( h7>yXM0^OFFL i, = 0 t 
20 ft*fc£, tH^JfllJEVott, El 5 (a) \z <t a ft fcb 77 fl£ 
£ ft 0 , €®mffiV,^-(7)^(7)i:ft^. 
[0 0 54] #IC, VrtVg*t«H^i;fET*9/i«& 
(Vr^Vg), i, = i 4 t ft § £ , tH^tEVolt EI 5 
(b) \Z * T <fc a ft Hi 77 & M \Z ft 5 . 

[0 0 5 5] $<=>IC> Vg^Vr«t0t)ff>i:^t^«}^ 
(Vr<<Vg), ^Itth7>yXH^OFFL i , 
±X i« ttzZtzft , tB^j«ffiV,tt, gj 5 (c)IC^T «fc 9 
tCtH^4B«B^S^:^&^i:ft-5 0 

[00563 H 5 & # j&> * £ <3 £ , C 2 iiljlQIS 
30 »3 2 07 J <>«ltEVgO«£Eifi*«A5:iTai 
77 ttl£ V, # pi ^ ( a ) ^ (c) C ^ L/ ^ C^ftf -2> , O 

[0057] gii*3ct^^2ic^v^T, m 2 m 

Qhtei&mz 2 i mmmw® z 1 & smnm'Ti&m 
\x\z\t, m 2 mwrnm® 3 2 KSfettkoiBSfe i« a^ s n 
r^*fc*, ftis^ikt uroffiR i 4*>«3«inait« 

Stti^**©ffiiE&«^fi)£0aia-ln»c*5tt-&fBl^ 
i@ g§ 3 l©ffl^«»i,©-ai5lc:ft6Ct^»^-6. 
^IfiX^i^ll II W Jt> U T H « . 
40 [00 58] ll»(7)«ao^>T«|jElHl»OAffi73^tt 
tt, e»»««d«ai(j!T«f«|Bl»^tt^A> ICft 0 , AP8r^ 
rt)7-I|<$/^ft$^f. C <D & O ft 7^ > V ft 14 db 
&ZG:&\Z&m? ZtZ&lZlt, ®6<DjL?UMfct?tL 

^> . 

[0059] Tftb*i, MlE^^ft^ n£ SI B 1 a- 1 e CT £ 
tOX7<Xl/^;m»«EVs(Vsa-Vse), ^ 

<tc^y< >jBi^EVg(vga-vge)^i$f nf ni 

50 K^f^J^lHl^ l a , 1 bliA TlIBfefikfi^ V i (7) a H« $: X 7 
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-f XT* £ 5 IC. * ft ® tt IE tt JE* f£ £ H Ift 1 cteX y 4 
4^0tftt&(A. B, D. E)£#^0rni9i£&OE&*& 

[0 0 6 0] : n i: ct o , ^{fei^f/Hx^^n^ffl 

fr o 0> ftlV-7C8oT»««ll:St, n € 
[ 0 0 6 1 ] "C-X»ifeIl®»ttigtt*JflH, ^ 

>kf-^>;*EB££StT*;:i:ICJ;0* )i & & # ft £ 
> 5? X ? 2 . 4, 6. 9, 10«, PNPi^NPNS 

ic, NPNi$PNPit:f nfntlt^ttfei:, 

IE*»+V.fcft««-Vi*ieiESl*Tfcra«0)««£ 20 

[006 3] !8l3i®|iS<IIi&3l£tt/£T*&ia 
i 

&B&f * C t fcT * «tt5. 7«MClril 

[0064] <*jSS(0»JB2)*»WO«JS6O»Sg2CO 

[ 0 0 6 5 ] 2 OlH}BI8/*£&ET * ft 30 

ic ** * * ft ft & \z r> v> x , 0 7- 0 9i;l^^ 

[00663 H * , 03IC?KL£mi£®)i©*Ig83 10 
«fC, gft»U4h7>->*XM, 60 

^rn*-*««OFFi/fet#©«*»#4i:9nt. 

0 7 LT&*BT *. 

[006 7] £t\ 0 7 (bMC^-fcfc ? ftii^^Oh 
7>^^^6^0FFUfciti:tt, * ft ft * V i *f A 

6J£Ja5, 7, 8 <0*ffl»ttAX0«E V,K»» 
£4A, f OiEV,^i^i(0 h7>vX^ 6 03 1/ 
• X5 y *TO«ft Cce* J;tftttt 7 tffl^TRHfc 

*sn&A,T u * ^ . 

[00683 0 7(c) 13 iRTJtSK:, 

?>VZ* 4tfiO? F btZttlt* A^EEViafcE 
ttfiJt^^^-X • XS v^Wf ICbettt»5t«t* 
flttftEAXAOttS V, KB»£5*, *G>«EEViCJg 
*n*JST£<B-;*<»<&h7>vX*6fccfctf&Ja7. 50 
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[ 0 0 6 9 ] ;:t, -ftW K C ce< C beTfc 0 , 
»ifl)h7>yXM, 6 0 $ & , :nb^§iin- 

2 pF JS&Tfc*. 

[0 0 7 0] JB ft , 7-nf-'>3>^/t73>roi!)| 
ft <I n t b X 12 . 15OMHz0>fc*£»Ttf + #T* 

0 t ^ 5 ^ . ±SELfcftftfc*©fc«>l::. * * * o r tt 

^ *MC A * # ft K ffi g £ ft o T < * . 

[0 0 7 1] Mtl&*0flttftli. Jtttt«»fc*!lt0* 
*^6*8«ft«i»t, *%^0£$0J0ig£. Ccc« 

1 5OMHitttt®tfeftft*j:9fc3eic«flttff0>ft 

fc, 07(b)0«£* &ta52. 5 4 T'A!£2 tltt&M 
*«»#«» 5 4. 5 6 ©lti:<i:or^K3$nTlJ 

9<xu^;^tttt*vs^A^s<i* h ? > * x * 
£ o f F«*fct*o*3&«js5«ao»na*3^^*if*c 

^> £ 9 > I;7^7tD7©ON/OFF 
fciAtf, 8 2 0i:Sl/tffi*8«<D«^ t I;7^7 

[0 0 7 2] 0 8 tt , HR©«jg«[fijt»©aana*^t # 

0e&T**^£*-rfc«>®tt9IBTa9, 0 8 (a) tt 
XM7iJt«t^«^, 0 8 (b)ttX 7 -f X * 
£flfcft«rtt£ jST. fcfc, 08(a). ib)ftWLM<Dfe® 

[ 0 0 7 3 ] 0 8 (bMzfc^T, ffiF^L.T^Tfflltttt, 
A*iOh7>'^MtOFFI/fcfc«(H7(c)# 
H ) . ft^Li<0fl«ttfflfiffl<Dh7>*X*6£OFF 

bftt * (0 7 (b)*H). «H*0H*ii;:.fc?TtHa<& 

[00 74] H 8 <b) 6> *> >&> * «fc 3 IC, A/liWh7 
>';^M*OFFHfctt(B8(c)«)«§)(DJ . 
ft*, tB^iOh7>yX^4^0FF$1+^tt(i8 
Cb)O«*)J:0t»*««fl!>«inSi**«*#^ct*«»* 

[0075] C (D J: 7 C , I;y^7*D7O0N/0 

FFSfflv»fe^7-fx@K3itt, «««©»na*^ 
* # oo T * C0«fc?.ftj8ttk*£ffiixS£#tcte, $ s 
IC § S C ce $ /Jn $ < T ft tf J: M . 

[0076] * 0) * K tt , @ 9 i: ^ T ct 7 i; . & h 7 
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»ftth5>?X^ 5 7 , 5 8£flI#]ICl$AL> ji>M:t 
±, 3 1/^^ •!5y^(UI«tCce&/hS<t«i«fc 

[0 0 7 7] 09i:^ll!Sl:^^t, tiJ 7J ®l <7> h 7 > 

/ 

[ 0 0 7 8 ] ft*/B9Ttth7>yX^ 5 7, 58$ 

[00793 B4, 07, *5<fctf08 

(b)£#A:UT#;t *. 

[ 0 0 8 0 ] gft&O J: 3C, B 4 (a)tt, it - 0 , o $ 
0HJ^jBJfl!)h5>^^^6^OFFl,TR«l<if ViA 
7J<0&<BI£X 7<< XT 04(c) 
tt , i . = 0 , 9l0A^i«h7>-/Z^4^OFFl 
Tttfc«^ViA*0Jiffi*X7-fX'r**£-C**. 

[008 1] fit, tHrtfl!l0h5>$*X*6fl«OFF 
L,TSi$^7<Xt^i:$(04(a)<Di^)i:}i, g| 
7 (b)©ttjg£& 0 . C<D£2lZ\t, &mtiL<nmtxte® 
$ MOLt-VnkttoktU*. Artffl©h7>v 
^M^OFFl,TilllU7ntUt(04 (c)(7) 

«§)i:tt,-B7(c)o«iuo, :otti:tt, fcM 

[008 2] H 3 ti> til ft C £ H *T > NPNiOh 

7 > v x * 4 . ezm^Tsmzy-izzftotziz 

JUBHX X £fr3 tti:», i»L,t^9 

TAW*©**!*** & t;*.. 

[00 8 3] * n -c . aiX7-fx-efi, 13011$ 

(N P N SO h 7 > y X ^ 4 , 6 ) * & A) f S - 7? , Slffl 
X 7 X T? ti , 03CDleJg&K#LT* NPNS^PNP 

t IC £ * . 

[0084] &±<7)&^ <fc 0 > ai^HXltii 
O^fciftOttJTGfflgx^'fXlHmte, NPNS<Dh7> 

*£$0ajTMX7-l'X[Hmte, PNPh?>vX* 
£fflV>T«l/£T*. afflfcatt<DftX7<XEI 

tt* sack it, a<wt,HHi<o#x7-fxigtt-c>7> 

vX*<7)&14$ft**. $^>IC, X 7 < X [am I; , u 
1/^^ • lSy^BSICce*'h!f < tiftfti:. 09 
IC* Lfc<fc 5 IC, h7>yX^ 5 7, 5 8(££tey< 

BSttto-rtxtf, »t>ttffi<oa^^> v«iE(Hi»$«ifiE 
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T # S C t \Z & 5 . 
[0085] ± C O « A 6 , *fS9J0D3Sj£<7)Jg<jgico 

* 0 , *Oft*«ttlfiE«;Bl0*)J:t;Bl 1 IC * f . 
[ 0 0 8 6 ] Bl OiJi^Bl li:J3^t, 7 la-7 
lnttJ»ffl*X7^XLefflO*£JR0ttiT£{WX7-f 
X EES , 7 2a-7 2oiliSi^X7< X ITMW^^ 

06 7 1 a- 7 1 ncDfHSc (n) £ , fi <5'J X 7 -f X 0 & 7 2 a 
10 - 7 2 a0>flBft(n)tt. g 6 \Z ^ U £ 5 IC > t'Oi^j: 

fltt0#>TftiEfttt£f#fcl>aM;:«fcoTfca«3>ft*. 
[0087] IIT, #*0effllX7-fXlBI»7 2a- 

7 2m<7)lEi&fl$/i)c0rt, l-94TSf h7>->* 
X * £ , 9 5^9 8-C^TISftfcd>5>i*[g|tttt % 09 

9 i-9 4tt, NPN§J<7)fc<7)-e&<5. tttiV* R {ft <1 
f Vit^7-f XI/^^a»f£EVsi:*lt5XS 
*D78 8, 9 9i:tt, X7<X«f<35«tt*»ttakf«) 
/t*jf A^nii h 7>vX^ 9 2 , 9 4<7)&££4?!rt££© 
20 iRtSfciiii:, ^nftlh7>^X^8 9, iooa<» 
A * ti T ^ * . 
[0 0 8 8] -77> ^«©IiX7<X(H]»7 la-7 
1 nOEmtilftafAj . ft^ 7 7-8 0Tith7>yX 
? ts 8 1-8 4TStffittt*^<i:$0»tt, 0 9 IC 
7* T [»] & tf> h7>vX?<Dft&£&x.(NPN5Y£PN 

p a k « s > . z *\zmm<D&tiLzm&z *tib<D tm 

U T * * . tfc'L, ft«lll^Vii^7-f Xl/^^B8 
«BEV5i:^t«XS7^7*D 7 7 4. 8 5 IC , X 

7-f ^i^«)»a![ft«ptti!ki«)t*flix*nfch7>^x 

30 ^78, 8O0&&#&£(&iKT££fcK.^n^nh 
7>y^ 7 5, 8 6 ^jf A$ntt^. 
[0089] & K , «£fiJc^J£7 3l*, MXHX 
0» 7 la-7 InfcJctfafflUXv-fXtHJBW 2 a- 7 2m 
*^cOtti7j(ni+n|{M)$:^T^^U^tti^V.$®0Hi-r 
fcOT<fe^T, ^11X7^X0^7 la-7 ln(Da/] 

o>y<i >z®wuz®&tzY't >mm® & I 0 2 a- 1 

0 2nt, ft 6 fflX 7 *f X El» 7 2 a- 7 2 nOtH^fl!) y 
-f>*«»JIZW«-f4y<>«!iEE]»l 0 3 a- 1 03m 

fnfn^y^yJHSlslKl 0 2a-l 0 2n. 10 
40 3 a- 1 0 Zn&*><Dth1l$:&f$,T ZtoW-^WciC ZX\t 
Xtt)14^:^^«. 
[0090] 6*<0y-r>«REIttlO2a-lO2ii. 

1 0 3a- 1 0 3 ntt , B2KiKLfcffiIEfcJB«2f*igi»l 
a-ln£:|B|-<7>«JfiST*0, ^OBKjftflsfcfflUT** 
OT, CCT»i»«*aWtt«?B|T*. £ £ L , & X 7 
^Xflllfcax5-fXfll!*>&Y-f>«ttlHlKl 0 2 a- 1 

02 n. 1 0 3a- 1 0 3alC*5^ttt, X 7 < X U'*^ 
£ SW 8 T * & K rt< & ^ © T . 7^f X U^JPSJSfiJE Vs 
*U^J$n4^$ h7>yX^ 1 2 3. 1 3 9 IC tt . Jfi; 

50 Ml 2 5. 1 2 6, 1 4 1. 1 4 2 T ft IE $ n ffr £ <Z) 
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coo9i) t c *> x , 0 i i ic ^ -r «t J* \z *5 x , a 

i7 7^^0 8&7 2a-7 2mOh7>yX^9 1-94 
O3a^lO3ii0h?>i'X?129. 13 1. 13 

3 ic , aflScoxy-i'xfcfTSSJ^ic, fcsM&/£#tf>i! 
*i&*co^ft^08£iS:iiT*££a<T#s. 

[0092] iof 01 1061177^^(51^7 2a 
f 

-72nOh 7 >->'X^9 i, 9 3ti^i;ttie&^^y^ 

>WfiI?JK 1 0 3a- 1 0 3(i(D h7>'/X^ 1 2 9, 1 
3li:j$/i1tKt^T^ 01 lcoa<B!iX7<XlE]g& 
72a-72a$fBSlT, 0 1 2 \ZkT£o \Z> Y< > 
SISlsI^l 0 3a-l 0 3n$eiX7-f X®^7 2 a- 
7 2 m£ MRS it £#*!&-?$>*. 

coo 9 33 ex7-rxttG>Y*r>H» 

iHH 0 3a^l 0 3BOJIR1 4 1, 142B^T, 
H7>-;^^1 3 9O^-Xi:0r^OX7^XtffVs 
£An**cfc3ict"*#Ert<*s t £ £ , M Sd 

Wtft«h7>^X^129. 1 3 1 l:Mtt«. y< 
>BlfifOh7>yX^l 34, 1 3_ 5 *« ifi C » tt <* 
n T *i 0 , Ctl^O h7>vX^ 1 34. 1 3 5 tfi Jg U 
(I<)i:ii9i:^lit h7>yX^ 5 7, 5 8 ^S1?j$Lt 
-£T^5££, h7>y'7M29, 13 
1 IC £ IC $ £ IC h 7 > v X * £ J9 A f -5 & 5? *< ft H . 
[00 94] ft * , 01 1 IC ^ -T Iff *> H T , 31 X 7 
-fXffl«>y-f>«8igttl0 2a-10 2nlCiJ^T» h 
?>*;X^1 13, 115. 118. 1 1 9 (Dltt^ N 
PNliJ^PNPii:, h7/yXM 1 1. 1 2 3 £ 
PNPS^5NPNSi:Itt*«It«ttt)i:, 

<Dm&*>mtetitt\tt> mm* v << zm® 7 1 a- 7 in 

«r**LTy-f>«!l&E]ttl 0 2 a- 1 0 2n$lXH 

[0095] fc « t, , CO « £ IC , 6X7OlB|(0y< 
>>fi@»l 0 3a^l 0 3iOh7>'VX^ 1 2 9, 1 
3 1. 134. 1 3 5(Dat$NPNS0iii:lt^ 
< £* HX7<X«©y-r>«!|EIttl 0 2 a- 1 0 2n 

<oa^fSsfE<or6j# t . ax 7<i zmoY-t >mm®& i 

0 3 a- 1 0 3 ft * ^ 8fr CO ft £ £ rt< i£ Ic ft o T m & C 
$iftJHm£fT*ft v>. <J:VoT> ^^<oy^>S|S[H]Kl 
0 2 a- 1 0 2nZmm*7<<Zt[sT%%-rz%G\z 
12, ex^^Xi^y-f >S8S[pJgH 0 3a- 1 0 3ia(J) 
h7>vX*12 9. 131. 134. 135 ft £ 
NPNfiA»6PNPSi:BIt*sB8^4i;*. 

[0096] ^nit, 01 21:^1/^:91:, ax 
7-rxiB30y-r>siaiH]^i o 3a- i o 3n$3mx7 

<XIs]B£LT&fflT£ft^(ffia£co<fc?lc, .6X7-f 
xi*NPN®(0h5>vX*Tf7?<&ri<J:^O£^ a 
ffl<oy-r>ffl|Sl5iBi o 3a-l 0 3nOfltiai;eiB!X7 
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-rx@gf7 2a-7 2 $ m m Ic & It * <& 52 rt< & i; * . ? 

iO, 01 2 \Z9KT®&t&m£<m<DmtfL£teZ. 
[0097] , ^X7n@g}7 la-7 In, 72 

a- 7 2 n0-#©*0SB&ttnjfl&T**fl<, PI ® 8 £ PI 

*n-e r ny-r>«»iHi»i o 2a- 1 o 

2 n, 1 0 3a-l 0 3 uT t o Tlffl $ t ^ : t «T t 
ft H . 

[0 0 9 8] a6i:ilfeJ;^i:, # > v ie 

St)^^5ooi)iiTifi)t$n5tLti^, x ^ x ft 

10 L <D\B\m X c\*f >mm<D $> Z <DT * 0 1 2 CO #f 

i«i:*j^tu! --p©y^>a»iHi»fetiitii o 3c 

-5. <fc o T , Z <D ®£\Z, n = 2 . B=3fcft$, 
(0 0 9 9] (^Sg0^li3)^%n^cD||Sfe^^^3IC^ 
H T . HI 3^B1 8t#»l/TRWTS. 

[o i o o] zanteammz <D®%mr&z&wi-zm 

IC , £t\ ±&0£te<7)^ji2<fllffJ*£^<0£££tfJl, 
« £ IC X ft 5 * (0 ft & IC O H T . 0 1 3 - 0 1 4 IC m 

20 [oioi] v> * , 0 i i ic u m ffin . a m <o & x ? 

O0S}7 la-7 In. 7 2a-7 2m(0?BiKi?BJ£ : &&lC 
+ V, , - V t T & <5 £: £ . 

[0102] z<o & $ tjL®vttmtiLv\t. mm. &m<o& 

X7<X0^7 la-7 In, 7 2a-7 2mfC(*ji;f&{fc{§ 
n V \ ffiW \Z A fi Z tl ft £ Z . X7-f XU^iUBifll 
GE V s ifi A 77 V i £ jft fflg , SMT^nfnxHxrsJ: 
■5 IC 89: 5£ $ ft T * £ b ft £ # IC tt . 0 1 3 (a) IC k ? £ 
O IC, &MX5-rxl«m7 la-7 1 nCOtfj 77 M, ft, T 

-rt-xfracofa^-v.ic^oM^/i^t^o, asic, a 

30 m X 7 -f X Q & 7 2 a- 7 2 mcO t& f) M : tt ^ v X ^ CO ^ 

as + v , ic ® o ft ^ as t ft ^ . 

* [0103] fit, CC0«^Tt> tt»^JSK@»7 3 
£f8fiRT*&y-f>HH«|nlg&10 2a-10 2n. 103 
a- 1 0 3od*mS«)i«ffifPfflS:fTA*<fc^cr*fc«0*C 

nt>±v,j:ot ) ie*ttt(D**ft«as(+v, 1 - v , ) ^ 

« S t ft 4 . 

[0104] Ua, #X7<X0^7 la-7 In, 7 
2 a- 7 2 D>CO^®f|E± V, fc , & j& ^ fiX © & 7 3 CO ^ 
40 iK^£E±V f i:€'^ft^ti:^(lV I |>|V,l)co«, 

2ini(o«ffi±v ll ± v,*«±r ftUBfe^n-en* 
^ttfatfft^r, sttflifijt^ffiifttfts, 

[0 105] f CT, CCTli, ,m<WX7-fXt2)&fr7l 
a-7 ln€rE©«Slt^7>KU^^GND[BlT , Jftffs$ 
^, 6<WX ^ X[h3K 7 2 a- 7 2 m£&C03g® t y y > 

[0 106] It, liX7<f X0&7 la-7 InCA 
fl? Z&miB ^V OV^^iEcOfSBE + V.^rcO® 

fflTArt^ns^lCl&fcU, 6lfflXHX0^72a 
50 -7 2 mlCA77-r^^fifefi^Vili, OV^b^co^GT:- 
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[0107] t * t . 0i3(b)i;iT<fc^i:, nix 

cfc^lC&O, fi«^70E»72a-72^60ltl^ 
tt , «F#M.»;:*TJ:SK&*. O £ 0 > i: S S tf> tti 77 

§^7 la^7 In, 7 2 a- 7 2 olC ^ ^ T t> , ^?>K 
U-^;PGND0i£^'l;:ffl;/7#SS£T££fc, KWcVfoW 10 
& /£ @ & 7 3CD^dlljE<hLTte> &X7^^0Bi7 1 
a- 7 1 n, 7 2 a- 7 2 m<DgiS®aE± V, £ <7> I; £ ffl 

[0 10 9] C tf> £ 3 IC , y^>KU^;i/GNDTA^ 

i&ffefi^vifcx^'fx-rss^KJi, &o&o&m& 

[0 1 1 0] 01 4 »2 H 3 £ ffl ft C . 6X7^i!?)i 

i &®j*t*i2g 3 l^aiTXo^^iKomufe^coT*^ 

, ««±V,CJ:-3T!»^-r*Eltt*lll6cy'J>h 20 

gft ± c # * r * -tt«£tt*®«iK± v, 
> tr-5r >x«*Ttt& < . wigfl&cc :ti^^[ i 5 

5. 156£LT*«T*)€#oTV>*. 
[0 1 1 1] * , fe«H§Vitlt/^M^©^0 
^A^$n^«^$#A5t, h7>y^M^ONt 

T-r 7-XtiE- V, KP*^ttUi&tft 
1 5 6 HRRCCOIsl^lC^^^l®^ 

ct^ic^si^nxL^o, 30 

[0 1 1 2] h7>y^^6c03l/^^iT 
tii ^7 VoSIfcOtil l/TV^OT, 3 1 7 rt<& 

[0 1 1 3] Z<D&? KUWZm&T ZfZ*>\Z\t* ft £ 

tt-f>fcr-*>xft:i,T*D. tt«t 1 5 5 ogff gfs* 
[0 1 14] *<Dtzt)\z\t, mfoom&ZMr&t z ±. 

T. G$X XSSI 7 2 a- 7 2 ni0^7Xtl + V, 

^7/Kl/^Jl/GNDTittftx.T^O, * . J& 
fflX7-fXBIfr7 la-7 lntf)T<7-XftiE-VT£, 

& $ • 

[0 1 1 5] COCti^t,, jftiWX7'fXEJK7 la 
- 7 1 ntt , jE®«B + V,fc-Sfctt-r>e-$f>Xfc* 
5>KU*;UGNDWnr»*3tt, e{B3X7^X(ElK7 
2a-72nte, ftOi»-V,t^7>KI/^JPTft^ 50 
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5 ittl ^TftJTft -5 . 

[0 116] * U T , ft t K \l , l&ffefI*tVirt<iEcDfa 
® + V,£^7>KU^;UGNDIfflTA?73n**£, 

SCOT. 11X7-1' X H & 7 1 a- 7 InCOUTfct, # 
c u ^ ;i> ? > > y <0 & g & H jjf , 6 III X 7 -f X El » 7 
2a-7 2ili, ftOiiS-V l t^7>Kl/^il/GND 
"CftfE;* 1t S IC, »«§^Vi*tjjfj(0(EVr»J!: 
ft \z fi ffl c •> 7 hT**3i::*7>:/-r*#3?a<a 

[o i i 7] £ ia © m s . *%w<d$£&(d i&m 2 <n 

ttttftfcfi&SBllSKiK-r. 
[0 1 1 8] 01 llCS*Lfc*tt#H2<&«a£Jt«L 

r a & * & tt . A^sn^iftttffl^vis^rs©^^;^ 
s^enTt^ctt, n i . a<w<oftx^<xis»7 

la- 7 In. 7 2a-7 2nt, Kl^^fiJt^ g 7 3 t 

* o © W i« tt , *A6^JB2<z)*^iiPi 
[o i i 9] mi e iz±.fc<z> z 7 >?® & i 6 i <n 

0U £ ^ T . 

[0 12 0] £ 7 > 7 E & 1 6 l'sAaanfcifc* {IHf- 
tt , fbftl > T >V 1 6 6-Ci&§ff/5jc#ri<rt<;/ h $ n , X 
^^7to7167, 16 8^Aflan*.*B«¥2ft» 

h 7 > x ^ i 6 9 <o y - h »c « , * y- m m /t ^ x ^ c 

3j«WJn*tl.«^ia»17 0. 17 1IC<fcoT^xX? 

;uitsffl©^s vp^&^is ^n, {atai 7 2^iott 

^7>7"1 7 5©-^3S^|-A77$n^>. 
[0 1 2 1] * ^ T > "7* 1 7 5 0 ft* ^ jS3 ^ \Z \t , ffi^rC 1 
7 3. 1 7 4l:ioT»£Snt^fil/^JH/^JI/SS 

[0 122] T ft h *> , t^7>7*l 75tt. 3>x> 
1 7 6 \Z <k o T , tt&W&mft® & tLTWZ , 
11] 73 ^ £ ta 1 7 8fcffl?tR»fi^'s7-f-K^7^$ 

r t n C IC >i 5 J; ^ C ^ (C 7 j - H a' v V )l - ^ # ffi < 

[0 1 2 3] 01 5 \Z ?f< V ft tit f& \Z T Z> b * S <W X 5 -f 
XEIBS 7 2 a- 7 2 A 77 $ tlZfttoim V itt, ^7 
>7tsmi 6 lll^^T^^IJr^^^x^^^U^Jl/- 

[0 1 24] ^(MX7<XIh]K7 la-7 In 

ti, iE^^E + V.^y^VKU^JUGNDTl^fiflfi^ 
Vi^MXL ^/t> & m X 7 -f X 0^ 7 2 a- 7 2 
licO^BE-V.ty^/KU^^GNDTfRfiftm^ 
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VifcX^-fX-f**:*!), JHH*7<Xigtt7 1 
n&£Zf&®Z7'<Z®&7 2 a- 7 2 m<D 
0 1 3 (b)IC^ L££ ? left*. 

[0 12 5] C <D <fc 3 IC , #X7-fXI§lKC0a^»C^7 

>:/ig» 1 6 i eiftjtT*fttf ! iE^is^r^^iaag 

[0126] Hi2Jc^L^«t^(c, eix7-f xiy 

/ 

OSISIsll&l 0 * a- 1 0 3m£L£J8/&£>tii£l;:*$^ 10 
Xfc, d®*Jfc<D#« 3 0 * 3 9 >70» l 6 1 * 

tt*:i «rt&x<& * . 
[o i 2 7] :©«tt), ^ 9 >^@tt l 6 i «, 
«ffi*i*ilfitt*fe»i:jfxsnT^*t», * 

[0128] ft *5 , 0 1 5 IC *U> X * Y -f > & 0 & 1 

0 2a-l 0 2niJ«t{;i 0 3a- 10 3n^)PNP h7> 
'>^nNPNh7>yXn^Sl, tiS^ilsJt 20 
tltf , Ilffl;*5<Xiggfr7 1a-7ln£:*'-f>W»Ellfr 

1 0 2 a- 1 0 2 n<7)#;8*<*J&<t ft * , 

[ 0 1 2 9 3 (8tt-<D0tt4)*£fl4>XKafttt4 ct> 
^ T » 01 7-01 8ft#!Bl/TRWf*. 

[0130] £ OHJfeOJfiSfg 4 0 Eft ft ft & jft^T S Iffl 
(C> £1\ ±E<Dfc**0»» 1 -'3 0fllfifc£*<D* * 

[0 13 1] 01 7 (a)te, &iX7-fXlsIKlbtX7 
-f^75:U(Ot33Klci:^lfi»^t)it^«^(0 6^{S)T 
Yw= K» • X (Kw : £j & ) 

l/X^Sft£tf, m<IIJ)£X7<XL;t;tf>7*fiIEltei®Y 

Yb=Kb • X + I 1 - (Kb/Kw)} Vs 
(3). ( 4 ) it * £ # * * <fc 5 IC , Kw££fl:$i*sy< 

ft; U ft ^ . 

[0 138] £ 0 J; 5 IC , 0 1 7 (b) II T <fc ? ft 0 & 
U^L/> P^X^-fXlHl&lb. 1 e<D X ^ ^X U ^ 

[0139] c<D*&££m<?titb \z\z. &mt?&m 

i0X7<X0Jftg<bft*ffi&<Z>X7'fX[Hm, 1" ft 

5. IB fcSSP&WIB £X 7 -f XT* affix Xlamt , 50 
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*o. ^ecoa* otti ^ « -en -en m. m, , <o<t ? icft 

[0 132] ::t, efflX7<x@»ibi:^TA 
7<XfcL<D®KlcTA/S*gt>'aro<0tt&<Dy<> 

[0 1 3 3] O £ 9 . ««<|§OlipittIl/^^T*5 

&bi*X^<<bri<®*-C&£7!><, |17(a)(OJ;^^ 
J* X 12 , #ofr< M,M<Dy«( >m&£ 9c\zfr ?T & 

\z* &m<D?<< >wm*fioitt%\z\t, n fin <t) * « sb 

*l ft < ft 5 . ctoT, X-7<XftU(0EI»lc^^aE 
L , *>O*0M»£fT5«aiCttE«a*(fc3SX*O. T 

irntfx^-rxftuoigaicSKttft^ct^tsiu 
^. 

[0134] & IC , HI 7(b)tt, 3 flPJ X 7 -f X 0 & 1 b 

9 II ft 0 . *<Bfcft&«m,,t2B£X0rnj&£fco<fc-5 
IC ft * . 

[0135] a -h ft ft v i ic o i> x . a <m 

tI<W<07 7<X l/^Jl/Vs^^ilC-fil/Tl^t t 
C tt , a ffl X ^< X E & 1 bT A & £ 9 & #J 0 $ # 0 

Bi«fcot»e«o«*oy<>«i$iTt)Tt), 01 7 

(a)<D«fc £ Hft 0 , Bjft* 0 mWorihttSR^t 
& 1" £ C £ *>< ft U . 
[0 13 6] fcUtf, B«*X7-fXl,fc#>7|ilE 

(3 ) 

btt, &itx^$ n*. 

[0137] 

(4 ) 

^ 5 b(£|5&S8iII!l$rX7<Xl-^^IB!lX7<X(£D^i0X7 
-YXf5aE£i£BljStfT, m%toh?y 
6 & C *< & * . 

[0 14 0] Jt B © « A 6 . *3S!H(B£Ji<&JBffil- 
3*dkHUfcO^, Cro^IOJ^|4t^0 < ^ (7) H # 
W ft « file $ 0 1 8 II f . 

[0141] Bl8II^-r^>T«jEE3»tt. 010 IC 
^U^HAScO0!g2(DlsI^(cWOXii©)^&l 9 2^$ 

[0 142] ^lt. Bi 8i:*t@Ki;ijiiT, 
^70@B7 la-7 1 n \Z O ^ X tt . T^lCl6j^^{$ 

^SP&siffliSrx^-rxi-^^otu. £tz. aiMxv< 

X®» 7 2 a- 7 2nlCOlr>Xtt* T \Z ^ 9 (J £ <5 V 
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m m £ x y -r x r * * <*> £ r * . 

[0 143] ±E<PX7-rxHE3£ H £&19 1te> 
t^.fiD/A3>n-^(DAC)IU0filfiJc$n, *<0 

^ ft 1 9 i^etb^$n^2oox7^^^^;n&jM 

(O^^Vsba' Vswa' tt, g®j^ftl 9 2 A 77 £ n 
T, ^n^nx^-<X U^;US8S«JE Vsba^ct^Vswa 

[0 144] *LT. H®J^ftl9 2tf>20<Z){ilftVsb 
a. VswaOf*J, -*©a^Vswa^«t>J*»«IWSX7 
< 7t5a«^7^S»7 2aC, flfe#©tt*J Vsbatf 
ft 6 SWIIfll &x 9-fxT*JHHX7'rxEtt7 1 ate 
^■n*tl« 9J C *A.&n, PJEB7 2 a, 7 la©XH 

[0145] X5-f^«*4f*19 1iJ»6 

tt, »O0imX7'rXEl»7 lb- 7 lot, aWX 7 
-f XE& 7 2 b- 7 2 mi * tl * ft X 7 -f X U ;U $9 
&€0E Vsbb- Vsbn, V swb- V swu^ 4 K ft * . 

[0 1 46] HI 9 tt, 1 9 2<Df»fi!c0i**IH£ 

[0 1 47] X7<XiE%4f 9 1 frZXtiZft 
It&m* y-f xmommn.BE. Vsba' tt, *^7>;/2 
5 1. 2 5 3 iJ«tt;S^ 2 5 5, 2 5 7 £ il 0 , * ft , 

2 5 4 *5«fc 2 '5 6. 2 5 8 $10, fr^f^^f 

[0 148] ^fi)c$nfc2^^)iftt, t^7>7*2 6 

3, 2 6 4 T, ie«u^;uty-f>*t-en-fti»K2 5 

9, 260. 2 6 5 £ 2 6 1 , 262, 2 6 6 tT^K 

[0 149] Zomg. Vsba' *«±*-T* £, 

Efj^ft 1 9 2 <DtB7j Vsba. V swad< W\ * £ ± # f * 
#fa^£<tU, Vswa* atgfjLTfcl^Ucfc^ IC ft 77 tt 

ICRStiCtlCiO, i«!X7<X0K7 1 a- 7 In 
£6iMX7-1'XIelK7 2 a- 7 2mOX5^XU^;K0h 

[0150] ft *5 , 012IC^U^ck^lI, 
X&y<>aH&[smi 0 3a- 1 0 3 nt U ft MtfLO tg£ 

icfc^xt), x x v s <z> a* $^tj 

:©^I©igSl4©J;o^X7'fXtE 
»£*ftl9 1fcE«i#ftl92fcStttt. Vsba' . 
Vsma' ^±^f^£, i£ilj¥ftl9 2<Dtfi77Vsba. V 

[0151] $ £ ic t mi $\z7f<\sft%t&<bBtez <om 
1 9 2 1 tttmr z z ttf 

[0152] 

[%m<D®&] *%w\z£ft&, &<z)2/)£££T*. 

[0153] (1) S&jfclg 1 &®<D%miZ£ft\i. X7 
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£> ^-X»ift®Oie«|g|»*ffl^*Ci:lcJ;»?, 

1 5 0 M HfU«J:OAflttftftltS?ft < #tf 

10 [0 154] (2) il*JS23E*a)«WC«fcntf 4 x ^ 
^X«»*ff Sat h7>vX5'<DOF F«pi:»«»Bj 

[0 155] (3) ft3fcJS3£*<Of8WIC«fcntf, (ft *& 

Z t&ntmtUZ £ thlZ* D C ft. ft 0 ft ® tfi /Jx $ < , 
J:'0jEW^tb^«[«^»en*X7-fXlsl»fef#ofe/f 
20 >T«!iE[SS»*||Sf*Ct**-C#. *©Hffl«3Wft« 

[0 156] (4) 0«9|4e«O«lfli:J:n(f. X7 

ni/^j^-at5j;5i:, a m x 5 -f x b & t m m' 
X7^xiSj^3«iiE$i®j$t^ :iT, * ftfj *» ^ 

»WMfiR«©WAM»l^»C*C*iau^;P03g!ft£flpiL 

[01] *«W<OSe*6©Jgj|gl^«*^>vffiiEi5|»(0 
30 fl|j$&^r^ny^B| 

[02] B 1 <&tttf<&ft«£^-rEI»B 
IB3] Bl<&#>^ttjEE»<DX7-fXB»8l5£<03¥ 
fill $ 7K f B S& B 
[ B 4 ] X5<XIsm<7)©]f£aft^fc&-T£B 

IBs] y-r >mm®&<owite®.wiz&? % m 

[B6] ffa©*>v«iE«rtt*»*fc«0Oft^flfil»Rjt 
[07] X7fX@j»©h7>yX^OF Fl^Offli^Sl 

w c & r ^ b 

40 [B8] X7-fX@»©h7>yX^OF F«pOi«a«S 

[ B 9 ] X7<X@tt(3*3^Ti6ffi|jK©»na**(a« 

[BIO] ^%^(D^^O^(g2{w^^^>TMiIE[H)^ 
0«$lij£$:^-r^D-y^B 
[B 1 1) 01O<7}ffl/$<7)#fiB£^T[Hm0 
(812] *5g9J^mS60Bji 2 \Z&Z> ii >-7MiE[gm 

o^f^0»j$?^-tyo^^B 

(01 3] X7-fX0tttttijfltttt£ttWT6fc«>0B 
50 [014] 5lf5(0X7<XI«]KlC^it^«iKmtt(0^filj 
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[01 6] 01 5 \Z&V Z 9 y >7\sl&<DM:ftmZ7f;T 



1 7] #>?«lEatt®H&l$<0KH0l9n::ft-r* 



[01 81 *SS91<DlS&<2^&4l;:#*#>TffiiElHm 
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